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WILLIAM OSLER. 


A GREAT physician, a wise counsellor, a true man and above all 
a friend has gone to his long home. William Osier is dead. There is 
no man in the profession in any land whose passing could bring 
sorrow and a keen sense of personal loss to so many. It is a far cry 
from the rectory in Tecumseth, Ontario, in 1849, to Oxford in 1919; 
but the journey never seemed long to him, for he travelled cheer- 
fully, did each day’s work as it came and never lost a chance of help- 
ing others. His philosophy of life was simple — to do the day’s work 
well and not trouble about the morrow, to act the Golden Rule and 
to cultivate a spirit of equanimity. Many other • qualities were 
evident in his daily life; two stand out, kindness and the habit of 
charity toward all men. His darkest days came when his son gave 
his life in France, but he bore the sorrow with fortitude and kept on 
with his daily work — “Carry on” was the word. His work during 
the war was very heavy, and he was constantly laboring to the limit 
of his strength. ,, 

How can one state his many activities in a few words? Profes- 
sionally he did much to advance knowledge, to improve medical 
education and to uphold the best traditions of a profession which 
he loved. A. friend of young men, he never missed the opportunity 
to encourage and help them. How often he sent an approving word 
about an article or a good piece of work. As a teacher he did much 
to help , medical education in this country and taught the lesson 
that the knowledge of disease is to be learned at the bedside rather 
than in the leeture room. A lover of books, he gave the first stimulus 
to many of , an interest in literatme, and especially in medical history. 
As a physician he inspired confidence and gave courage to the sick 
with a constant example of kindness and consideration to those 
about him. 

- He put his mark on medicine and men wherever he lived and 
worked. There are men in Philadelphia who show the influence of 
his teaching there over thirty years ago. Much of the success of the 
Johns Hopkins Hospital and Medical School is due to him. To the 
profession he gave freely of time and advice. His influence was always 
exerted to promote “Unity, Peace and Concord.” For him the 
general praetitioner was the backbone of the profession. He would 
never listen to any word said in detraction of a brother practitioner. 


WILLIAM OSLEU 


There were other activities. His knowledge of literature was 
extensive and in him the Greek philosophers had an eager student. 
For one without a special training his classical knoAvledge was 
remarkable. His essays take no mean place both in matter and 
style. But after all, what we think of most is the humanness of 
the man — “Homo sum; humani nihil a me alienum puto.” He met 
the ignorant and the wise and both could learn from him. That he 
did so much was a constant wonder, but he knew the value of 
minutes and had the art of concentration. Of his kindness to others 
one learned only by chance; many of the readers of this know of his 
kindness to them. 

Cheerfulness was a characteristic; work with him was never dull. 
He never had to unbend, and where he sat was the head of the table. 
What a fund of reminiscence and incident he had and how naturally 
and easil,y he could draw on it. The opportunity for a jest was 
rarely lost, but the jest was a kindly one. A wound was rarely felt 
by the one at whom the arrow was shot. But how his lighter 
doings and sayings puzzled some of his acciuaintances — not his 
friends, for they understood. 

To those who worked with him in Baltimore many memories 
come back of the days in the hospital and classroom. No man ever 
had more devoted assi.stants; to them he was “The Chief,” and that 
title in their thoughts can never belong to anyone else in the sense 
that it did to him. The alert, active figure entering the hospital a few 
minutes before nine, and always on time, the ward rounds, the hunt 
in the library for an article, the discussion of some special point, 
the interest of the clinic, are part of the recollections that come back. 
For his students the Saturday evenings at his home must stand out 
as perhaps the beat hours of their undergraduate life. 

Now we have the memories only, but they are jirecious ones. For 
many of us William Osier stands as the strongest influence in our 
lives. He will be missed and mourned, but his infllience goes on 
and generations of medical students yet unborn will profit by his 
life and work. From his passing there will be for many an added 
meaning to the words of Milton ; 

But O the heavy change, now thou art gone, 

Now thou art gone, and never must retvjrn! 

THO1MA.S McCrae. 


THE CENTENNIAL OF THE AJMERICAN JOURNAL OF 
THE IHEDICAL SCIENCES 


With the present number the American Journal of the 
jMedical Sciences completes one hundred years of uninterrupted 
existence. For any periodical, especially one devoted exclusively 
to a technical subject, such as the science of medicine, to have 
withstood successfully the vicissitudes of a century, is an achieve- 
ment to which both the publishers and editors may point with 
pardonable pride. Throughout all these years not only has the 
American Journal enjoyed continuous publication, in spite of 
recurring alternations of peace and war, but during this time its 
record of accomplislunent has been great and its influence upon 
the development of American medicine has been undeniable. 

Since its first volume appeared, under the editorship of the 
celebrated Dr. Nathaniel Chapman, up to the present the Journal 
has consistently upheld all that is highest and best in medical 
tradition. It has striven always to place before its readers the 
progressive and scientific without neglecting the practical impor- 
tance of the art of medicine. The late Sir William Osier once 
referred to the American Journal as “One of the few great 
journals of the world.” That this assertion was amply justified 
becomes evident when one considers that successive generations 
of leading. medical writers have contributed freely to its volumes 
epoch-making articles, many of which will ever stand as mile- 
stones along the road of American medical progress. The Journal 
has been instrumental in molding medical thought not. only here 
but also abroad, for being, with one exception, the oldest medical 
periodical in the English language it has been able to play a leading 
role in bringing before the profession of other lands the medical 
contributions of this country. 

Those who today guide the destinies of the .American Journal 
are keenly aware of the heritage that is theirs and the responsibili- 
ties that it entails. It will ever be their earnest endeavor to main- 
tain the high ideals in medical journalism for which this publication 
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Discipline. At first thought a military hospital might be 
regarded as ah ideal place for enforcing rules of diet. Among soldier' 
patients, however, are represented all the usual causes of recalci- 
trance, such as ignorance, weak wdll, recklessness, hopelessness of 
their condition and inclination to end eversdhing as quickly and com- 
fortably as possible by eating to satiety, not only the same ^ as in 
civilian patients, but also to a greater degree, because a number are 
included who in civil life would never undertake treatment at all. 
In addition there are special motives, notably the fact that the 
patients had no choice, but were sent to take a treatment under 
compulsion, the grievances already nom’ished by some against the 
military service or officers, the habits of enlisted men in. grumbling 
at the quantity and quality of their food, and the natural spirit of 
sport among them while leading the idle hospital life to see how 
far they could go in individual or organized disobedience vdthout 
being detected or punished. Appeal to military law was inadvisable 
for several reasons : with jjatients as slnewd and well united as the 
average soldiers comdction is difficult; the sudden occm-rence of 
glycosm-ia under fixed conditions is excellent proof of transgression 
for hospital purposes but not before a military court; pleas that they 
only ate when forced by extreme hunger would van sjnnpathy and 
light punislunent or none for the offenders; treatment in the guard- 
house was' impossible unless with solitary confinement; and most 
important of all, the contention and hostility thus created between 
patients and officers would ruin the purposes of the ser\’ice. Accord- 
ingly, no patient was subjected to any attempt at arrest or trial, 
but discipline was maintained by cultivating theh knowledge and 
self-control. They were supplied vith thebest books and encouraged 
to find out anything they could through independent reading and 
inquiries in order to convince them of the seriousness of diabetes 
and the necessity of dietetic treatment; and at first they were 
allowed full liberty of movement. When they unanimously and 
flagrantly broke diet they were confined fh’st to the ward and later 
to their rooms, not by military guards but by attendants, as in a 
cmlian hospital. Against stealthier violations of diet with protein 
and fat, substitutions of urine and other familiar triclcs, the rule 
was maintained that blood as well as urine must be constantly 
normal. F ortunately the first patients had not the severest diabetes, 
and it was possible to prove to them in confinement that they could 
be free from h5q)erglycemia and acidosis on satisf jdng and appetizing 
diets. By having the blood-sugar taken at unexpected times they 
quickly learned that this was a test which they could not cheat or 
evade. Essentially through the fact that the blood-sugar level 
decided between food and freedom on the one hand and fasting and 
confinement on the other, the initial spirit of rebellion died out in 
about two weeks so completely that it never revived. Thereafter 
only sporadic indi\’idual lapses had to be dealt with, and the general 
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fidelity was able to meet the two crucial tests of the esprit dv- corps 
of a diabetic department. One of these is that every patient, without 
exception, at discharge had feelings of gratitude and the determi- 
nation (varying with his strength of will) to continue his diet and 
remain sugar-free outside, the hospital. The other is that the 
patients in the hospital were mutually helpful; the newcomers 
acquired from the older ones confidence, obedience and knowledge 
of food values, so that a minimum of instruction or discipline was 
necessary. 

Etiology. The possible causative influences may be considered 
under the following headings: 

Heredity. The record of six patients with diabetic relatives 
out of a total of thirty-seven is probably higher than would be 
generally found in an equal number of non-diabetic cases and tends 
to confirm the existence of a hereditary element, especially if it be 
conceded that some instances were probably missed on account of 
the ignorance of many of the patients concerning their family 
history. The family incidence of obesity, tuberculosis and neoplasms 
is probably rather high, though exact reckoning is unprofitable for 
the above reason. The remarkable hereditary features of Case No. 
15 furnished the subject of one of the special papers referred to 
previously.® 

Race. The proportion of two Jews and tliree Negroes was 
unusual. More of the former and fewer of the latter would naturally 
have been expected. The relation may have been accidental and the 
statistics for the entire army may be very different. Otherwise 
nothing special was noticed in the racial incidence. 

Character and Constitution. Patient No. 37 was mentally 
inferior.^ The others were fully up to the average of soldiers men- 
tally and physically, and, on the whole, were of an excellent type in 
both respects. The experience tends to discredit the idea of general 
constitutional defects in diabetics. 

Diet. Neither excess in carbohydrate nor general gluttonyi was 
apparently more prominent in these patients than among the aver- 
age population, and there was no evidence of diet as a primary cause 
in any case. If patient No. 1 had eaten less the development of his 
diabetes would presmnably have been delayed or perhaps prevented, 
according to the known rules of treatment, and the same may be 
true of the others in proportion to their obesity and habits. In the 
majority of the series overeating was not eAudent even as an exciting 
cause, and the proportion of thin and abstemious patients equalled 
or exceeded that of fat and gluttonous patients. In general, such 
observations will perhaps hold more strongly’ for young persons than 
for the more elderly type of diabetics. 

Nervous Causes. No soldier in this series was markedly neu- 
rotic and the great majority were strong and well poised, sometimes 
phlegmatic. The high proportion of nine officers to twenty-eight 



36 ALLEN, MITCHELL: DIABETIC SERVICE AT ARi^IY HOSPITAL 

enlisted men is probably artificial, because the urine of officers Avas 
examined more often, and they Avere more likely to come for special 
treatment. Thus, one of the officers AA'as not from the army but from 
the naA^y, and some of the others had made special efforts to be trans- 
ferred to LakcAA'ood. The greatest adAmntage of such a serAUce in 
regard to the theory of the subject lay in the opportunity of observ- 
ing Dossible cases of diabetes follovdng physical or psychic shock, 
strain or injmy. Only one case Avas encountered in A\dnch the onset 
of glycosuria seemed, A\dth considerable probability, to date from a 
tremendous shock, and this prOA^ed to be' renal glycosuria. Patient 
No. 22 Avas gassed AAnth mustard and cUorin and a fcAV hours later 
suffered concussion from a high-explosive shell. He Avas sent to a 
field hospital on account of “nerAmusness and excitement and 
thence to a rest camp, in A\diich clinical sjTuptoms of diabetes AV’^ere 
noticeable for the first time and the diagnosis was made by urinalysis 
a feAV weeks later. The most probable assumption is that a diabetic 
predisposition existed in such a case, and the lack of prior urinalyses 
prevents decision whether the shoek came before or after the begin- 
ning of the glyeosuria and concerning its role in the causation. Tavo 
other .patients had histories someAvhat like this one. No. 8 , the 
naval officer, was on a torpedoed vessel and suffered from anxiety 
and exposure, though not wounded. No 3, a captain of artillery, 
sustained head injuries in a motorcycle collision at the front, and a 
month later Avas blown up by the explosion of an ammunition 
dump from which he was trying to rescue a Avounded comrade. 
Glycosuria and other diabetic symptoms folloAved in each case, but 
it happens that in each of these the existence of diabetes AA’^as IcnoAvn 
before the injury. Even an aggravating influence of the shock is 
not established, for in the former instance the improper diet on 
reaching port sufficiently explained the outbreak of sjuaptoms, and 
in the latter case the diabetes remained mild, as it had been before. 
Wounded or sick soldiers were the ones most often subjected to 
urinalysis, and it was therefore natural that the diagnosis should 
often be made at such a time. Thus, patient No. 31 fractured 
three metatarsal bones during debarcation in France, and diabetic 
symptoms and glycosuria were noticed shortly thereafter. On the 
other hand the rarity of glycosuria after injuries is the striking 
lesson of the war. Also a large number of glucose tolerance tests 
performed by various medical officers for various purposes upon 
men returning from overseas suffering or convalescent from medical 
or surgical conditions have shown no special diabetic tendencies. 
If such tendencies were created in any marked degree by any form 
of injury, shock, strain or suffering, it must inevitably have been 
reA’^ealed by the observations on a Avholesale scale in the different 
armies and CA’^en the cml populations. The war has been in this 
respect an immense experiment on human beings, establisliing 
fiimly some conclusions Avhich could scarcely have been settled by 
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animal experimentation. Wliile nervous influences are. not excluded 
as affecting diabetes when the disease or predisposition is present, 
the main contribution of the war to this subject is the fact that the 
epidemic of diabetes wliich was to be expected on the nervous 
hypothesis of the etiology did not occur, and consequently this 
hypothesis, as concerns the primary cause of the disease, is decisively 
overtlirown. 

Syphilis. This infection was demonstrated in 4 of the 37 cases. 
Patient No. 3 had a definite history, strongly positive Wassermann 
reactions in blood and spinal fluid and early paresis. No. 8 had first 
a negative Wassermann in the blood, later a one plus after a provo- 
cative dose of salvarsan, a two plus (army nomenclature) in the 
ascitic fluid and a cirrhosis of the liver which responded markedly 
to specific treatment. No. 16 had a history of a chancre in 1908 and 
double plus Wassermann tests in the blood in that year and 1915. 
His diabetes was discovered following circumcision in 1915 and 
progressed downward notwithstanding military treatment, which 
made his blood Wassermann negative, the test being also found 
negative in the spinal fluid. No. 23, a Negro, had a history only of 
gonorrhea and no symptoms or signs except a two-plus Wassermann 
reaction. No. 22 was reported to have a one-plus blood test, but 
the negative findings in all other respects were accepted as excluding 
sypliilis. Careful examinations gave no grounds for suspicion in 
the other 32 cases. 

Other Infections. Matters as trivial as an occasional small 
cavity in a tooth are omitted from the table. The dental ser\'ice 
found small root abscesses in 6 cases. The extremely bad teeth of 
patient No. 37 may have had etiological importance.^ The 17 cases 
of clironic tonsillitis tabulated are mostly technical diagnoses, which 
did not cause the throat department to advise tonsillectomy and 
can scarcely serve to incriminate the tonsils. The personal histories 
of the patients, as a whole, included about the usual fist of miscel- 
laneous infections. In 7 cases suspicious events antedating the 
diabetes were elicited as follows; No. 7 had malaria and “tropical 
liver” in 1906, and the liver is still enlarged; diabetes was discovered 
in September, 1918, and became worse with influenza the follovdng 
'‘month. No. 9 had appendicitis vdth peritonitis and operation in 
April, 1917, passed examination (with urinalysis) for commission 
in November, and the first s>miptoms and diagnosis of diabetes 
occurred in May, 1918. No. 12 contracted acute- tonsillitis at the 
front in May, 1918, and diabetes followed immediately. No. 14 
had “grippe” in October, 1917, followed immediately by diabetic 
sjTuptoms. No. 21 had influenza and pneumonia, followed immedi- 
ately by diabetic sjmiptoms. No. 23 (Negro) likevdse had a respira- 
tory infection, returned to duty after two weeks, felt weak and after 
seven weeks was forced to enter the hospital, where diabetes was 
diagnosed. No. 28 had pneumonia at fifteen and several attacks of 
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jaundice since. In October, 1918, he inlialed a little mustard gas 
and immediately developed jaundice, clay-colored stools and tender- 
ness in the gall-bladder region, followed within two weeks by dia- 
betes. Such histories are very suggestive,' especially in view of their 
number; but the same care must be used as in the judgment of 
trauma and shock, and these cases can never be fully conclusive 
for the same reasons. In several cases of this series, dental caries 
and pyorrhea, boils, influenza and other infections are known to . 
have followed the onset of diabetes, in conformity .with the familiar 
lowering of resistance in this disease; and in case No. 34 the histoiy 
of scarlet fever six weeks before admission seemed significant until 
it was found that the diabetes was of four months’ duration. Also 
the above-mentioned fact that the sick most often have their urjne . 
examined, and the aggravation of an existing diabetes which is 
known to result from infection may likewise serve to explain the 
observations of both glycosuria and other sjanptoms under these 
conditions. The decision is governed chiefly by pathological 
evidence^ that the origin of diabetes is regularly in an infectious 
pancreatitis. Infections of the above character thus acquire 
significance as the causes of such pancreatitis, and also sjqihilis, 
which is known to cause pancreatitis, is easily understood as a cause 
of diabetes in certain cases. The combination of the above 7 cases 
and the 4 luetic cases makes a high proportion of cases in which the ' 
infectious origin is directly suggested. It so happened that in Case 
No. 21 the assumed pancreatitis could be verified by autopsy, and 
the same pathological basis %yas also found in the two other cases 
which came to autopsy. It may therefore be concluded that the 
origin of military and civil diabetes is the same. 

Type of Cases. There was some expectation that soldiers would 
furnish a selected group of cases of recent onset in young persons. 
The severe type characteristic of thc’young did in fact predominate, 
but the chance to treat such cases in their earliest and most hopeful 
stage was seldom obtained. Some diabetics were accepted in the 
draft and in others the diagnosis and treatment were delayed sur- 
prisingly long, as. shown in columns 9 and 10 of the table. On 
the whole the cases were about the same as an average group at 
similar ages in civil life. Stated otherwise, this means that doctors ' 
overlook diabetes to about the same extent in military and in civil 
practice, and that in general the lack of early diagnosis is the greatest ’ 
obstacle to the attainment of the best therapeutic results. 

Treatment. All discoverable abnormalities were treated as in 
normal persons ; carious teeth were filled or extracted; arsphenamin, 
mercury and iodides were used in the luetic cases and tonsillectomy 
was performed in case No. 12, which began with tonsillitis. As 
usual a probable cause of downward progress was thus removed, but 

‘ Rockefeller Institute monograph No. 11, 1919, Chapter VIII. 
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in no instance did the diabetes run a course different from the average 
thereafter. As permanent damage has generally been done in the 
pancreas it is um’easonable to expect a cure of diabetes by removal 
of the infectious cause. The diabetes was treated by initial fasting 
until glycosuria ceased, followed by a diet of protein and generally 
a little carbohydrate until hyperglycemia and acidosis were abolished. 
The diet was then built up, especially with fat, as shown under 
“maintenance diet” in the table, the allowance of all three classes 
of foods being governed by the severity of the case and normal 
blood-sugar and negative nitroprusside reactions being insisted upon 
tlu-oughout. 

Hesults. Mention should first be made of the 5 deaths,' 3 in 
hospital and 2 outside. Patient No. 15 had advanced tuberculosis 
and acidosis at admission, improved -temporarily and died after 
five months.^ No. 21 entered with a middle-ear abscess and died of 
meningitis before the diabetes was thoroughly under control. No. 
37 was an extraordinary case in which the diabetes could not be 
controlled by fasting.^ .Patient No. 13 was a hopelessly weak-willed 
individual who improved during three months in hospital but 
required confinement most of the time; he was discharged into bad 
environment, made a brief attempt to continue diet, then ate at will 
and died within tlnee months. No. 17 had inherently very severe 
diabetes, but in conduct was one of the best in the series; after four 
and one-half months in hospital, dmung which he was in excellent 
condition, he was discharged with a good prognosis and died within 
two months. The danger lay in allowing such a patient to live far 
away from the supervision of any specialist. The terminal symp- 
toms of nausea and collapse suggest fasting acidosis, and the boy 
possibly overstepped his diet unintentionally and encountered 
disaster when he tried to check sjrmptoms by fasting. 

Results Concekning Complications. The fatal ending of 
tuberculosis and middle-ear abscess was mentioned above. Other- 
wise complications have ended favorably or failed to develop. Ton- 
sillectomy was safely borne and every patient has responded to 
dental or surgical treatment like a normal person. During the 
extensive influenza epidemic it so happened that no diabetic patient 
acquired it, though- they were equally exposed with other patients. 
The freedom from the traditional tormenting complications of dia- 
betes is one of the principal benefits of thorough treatment, and the 
higher resistance to infection of the patient kept symptom-free by 
undernutrition as compared with the one who has active diabetes is 
a point to be emphasized. 

Results Concekning Diabetes. With the exceptions men- 
tioned it was possible to attain freedom from hyperglycemia and 
acidosis in all cases and to maintain this freedom on a diet support- 
ing the body weight at a level inversely proportional to the severity 
of the case. The few cases in which the table shows a “mainte- 



40 


albee: studies in bone groisth 


nance diet” of only 1000 to 1200 calories were some in which diet 
had been broken so that treatment was not complete at discharge, 
though they were not more severe than some others. It is recognized 
that in cases more severe than these the standard of treatment 
mentioned sometimes necessitates extreme emaciation and weakness 
if the attempt is to be made to prevent downward progress by keep- 
ing the diet strictly within the assimilative .power. These distressing 
end-stages may be either prevented or postponed by application of 
the same principle in the earlier stages, and for this purpose it will 
be noted ‘that the diet in even the mildest cases was fixed so as to 
maintain a reduced level of weight. 

Prognosis. Notwithstanding the general favorable progress in 
hospital the prognosis is recorded as unfavorable in a high proportion 
of the cases. It unfortunately is still unproved whether the best 
treatment by the present methods can succeed permanently in 
arresting the downward progress in severe cases. But when poorly 
educated patients must go out to make their living in unfavorable 
environment without proper supervision, the result can be easily 
foretold. Unsuccessful attempts were made to interest the Red 
Cross and other organizations in establishing some institution or 
colony for the after-care of such patients, whose fate is tj^sical of 
the neglect of chronic disease among the poorer classes in most 
communities. 
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The studies herewith presented, and others which vdll be pub- 
lished later, were made possible through the generosity of tlie 
Surgeon-General in permitting the addition of a well equipped 
animal research annex to the pathological laboratories at U. S. 
Army General Hospital No. 3, Colonia, N. J., thereby affording 
facilities for the continuation of investigations relative to bone 
grovih and allied subjects. 

In the early months of our participation in the War, during the 
preliminary organization of this hospital under tlie joint auspices 
of the Red Cross and the Surgeon-General’s Office, the author, who 
had been designated as director of the hospital, was allowed to draw 
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. the plans of the laboratories to include not only the usual patho- 
logical and bacteriological. departments, but a completely equipped 
animal research annex. As a result of a conference with Colonel 
F. F. Russell, M.C., Chief of the division of laboratories, privileges 
were granted which anticipated the work included in this paper by 
making ample provisions for further research in bone metabolism. 

U. S. Army General Hospital No. 3 was opened for the treatment 
of surgical cases in the summer of 1918, the first patients being 
admitted early in July, 1918. En passant, it is of interest to note 
that of .all the hospital units whose preliminary organization was 
made under the Red Cross, in conjunction with the Surgeon-General, 
this institution was tire only one to be ultimately established as a 
military hospital in this country. 

The laboratory, as planned at U. S. Army General Hospital No. 3, 
included animal houses, animal operating-room and animal autopsy- 
room, as well as the usual departments of the clinical sections of the 
laboratory, namely, large chemical, bacteriological and pathological 
rooms. Coincidently witli our clinical bone work, research in various 
allied problems v^as made since the early days of the hospital’s 
establishment. These experimental studies were earried on under 
the auspiees of the Surgical Service, vnth the close and eflScient 
cooperation of the laboratory staff. 

Such resources in equipment . and technical assistance per- 
mitted tlie continuation of investigations especially desired by the 
autlior; foremost among- which were an experimental study of 
the etiology of pseudarthrosis and an attempt to discover some 
trustworthy artificial stimulus to osteogenesis. This research was 
carried on ivith the object of supplementing earlier investiga- 
tions,^ made about ten years ago at the Cornell Animal Hospital, 

^ which dealt with various phases of bone gro^vth, such as the experi- 
mental fusing of dogs’ vertebrae by means of the inlay graft, and 
studies of the relative osteogenesis of bone obtained from various 
portions of dogs’ and rabbits’ anatomy. It was found at that time 
that cubes of bone removed from the spinous process of a vertebra 
were much less active osteogenCtically when placed in a muscle belly, 
than were cubes of the same size taken from the shaft of a dog’s 
long bone, thus proving the advisability of employing the bone 
graft for fusing the vertebrjB in such conditions as caries of the 
spine, compression fractures of the vertebral bodies, selected cases 
of scofiosis, et cetera.^ 

Other experimental investigations were made at that time con- 
cerning the relative osteogenetic properties of the 'periosteum when 

1 Albee, F. H.: An Experimental Study of Bone Growth and the Spinal Trans- 
plant, Jour. Am. Med. Assn., 1913, lx, 1044r-1049. 

2 The lowered osteogenetic potenoyof the spinous processes of the vertebrae, largely 
due to their meagre periosteum and excess of ligamentous attachments, was clearly 
demonstrated by these experiments. Therefore, in attempting fusion of the vertebra;, 
it is more trustworthy to inlay a bone graft which thus supplies the needed osteo- 
genetie activity at the same time that internal fixation is produced. . 
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secured by scraping the outer surface of the hone ivith a sharp instru- 
ment, as compared with the osteogenetic power of the outer portion 
of the periosteum when obtained by means of separation through 
the easier line of cleamge with the use of a blunt instrument. ' In 
the first instance, the complete periosteum was obtained, and this 
was found to be a \ery potent osteogenetic element, whereas, in 
the latter case, osteogenetic actmty was foimd to be only localized 
in those spots where portions of the cambium layer (which, alone, 
contains ihe active bone-growing cells) happened to come away 
mth the so-called “limiting membrane” of Macewen, Studies were 
also continued which bore out the inadvisability of attempting the 
transplantation of bone tissue from one species to another, such as 
the grafting of sheep’s bone into a dog, or dog’s tissue into a rabbit. 
These latter findings, it is beheved, bear verj’' materially upon the 
ruling out of any attempts to transplant animal bone into the hmnan 
subject and the advisability of always using, when possible, autog- 
enous graft material. 

Our bone research work at U. S. Army General Hospital No. 3 
included an experimental study of pseudarthrosis, with a special 
object of determining the influence, if any, exerted by the roentgen 
ray upon callus formation. Another purpose of our investigations 
was to discover some trustworthy artificial stimulus to osteogenesis. 
A report of these latter findings will be published by the autlior at 
an early date. 

The first experimentations at this hospital were carried on in an 
endeavor to ascertain, if possible, the etiological factor in pseud- 
arthrosis, or malunion. One has but to observe the vast amount 
of literature written on the subject to realize the surgical importance 
of this condition. Wliether the ever widening interest in this unfor- 
tunate malady is indicative of an actual increase in its prevalence, 
under our modern methods of living, is open to debate. The experi-’ 
ence of the author, during the past fifteen years, woifld certainly 
bear out the impression that pseudarthrosis is on the increase. This' 
conclusion has been strengthened by discussion with many colleagues 
likewise interested in bone work. In tliis connection, a Canadian 
surgeon recently assured the author that, in his opinion, change of 
diet necessitated by the Great War was tlie cause of the very large 
increase in such cases in his own practice. Among the many factors® 
to which has been attributed a possible role in the causation of 
pseudarthrosis, special attention has been given to the following: 

1. Method of Splinting. A consideration of influences possibly 
favoring the production of pseudarthrosis has included the type 
of splint and its adjustment in relation to interference with normal 
circulation; the length of time that the splint should be worn; the 
proper time for instituting massage; the type of coaptation splints; 
and the value of traction. 

J 

’ In passing -wholly from clinical experience, it is the opinion of the author that 
syphilis has been greatly overestimated as a cause of this condition. 
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2. Diet. As referred to above; diet has frequently been discussed 
as a possible cause, in its relation to sluggish bone growth. 

3. Location of the nutrient artery, with respect to the fracture, and 
the possible interference therefrom with tlie blood supply to the 
region of the fracture. 

4. Presence of Systemic Disease. Lues, or atrophic conditions, 
such as neuro-arthfopathies, etc., have been considered, in their 
influence upon bone metabolism. 

5. The Internal Application of the Metal Plate. From the author’s 
clinical experience, this would appear to be one of the most frequent 
causes of pseudartlirosis. In this hospital, there have been a goodly 
number of cases of malunion, vdthout loss of bone substance, all of 
which have occurred in young soldiers, averaging unusual good 
health. In a large percentage of these cases, metal plates had been 
previously applied. 

6. The Roentgen Ray. It is an established fact that repeated 
massive exposure to the roentgen ray is a potent inhibitor to cellular 
growth, in reference to spermatozoa, etc. 

Of all the influences enumerated above, that of the roentgen ray 
is the only one which has been markedly increased within the last 
decade. In a modern bone clinic, it is, indeed, a, rare exception when 
a fracture is not subjected many times to radiographic examination. 
The remarkable increase in prevalence of pseudarthrosis coincident 
with the coming into common usage of the roentgen ray presents a 
possible correlation. In a consideration of factors contributing to 
the causation of pseudarthrosis, it seemed, therefore, to the author 
that the influence of the roentgen ray should be one of the first to 
be investigated. 

In our studies in bone growth, rabbits were selected as the experi- 
mental subjects. Young to middle-aged adults were chosen, no 
animals of either age-extreme being used. Careful asepsis was 
invariably observed, the field of operation being always treated with 
a 3| per cent. tr. iodin preparation. In our entire series of cases, 
numbering over 80, together with controls, there were but 2 instances 
of infection. These both occurred in the earlier studies in pseudar- 
throsis, and were in cases of compound fracture of both bones of 
the foreleg. 

In the majority of our early experiments, it was our method to 
fracture both bones of the foreleg, an external splint being then 
applied for fixation and support. The numerous contrivances which 
are employed for such purposes vary widely in efficacy and cost.^ 

While studying methods of rehabEitation in Canada, the author was especially 
impressed with one type of splint that was shown him at a Certain institution. It was 
a rather complicated, hinged device, of aluminum, consisting of several parts riveted 
together, and was manufactured at that hospital in a shop specially organized for the 
purpose. 

The contrast, in cost of material and of manufacture, between this splint and on? 
about to bo described is worthy of consideration. 
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In an attempt to secure an adequate splint for tlie rabbit’s leg, one 
that would at once maintain immobilization of the fractured frag- 
ments, as well as prevent the animal from gnawing its foot, the 
follovvung extremely simple method was devised of producing an 
efficient splint; 

A piece of copper wire mosquito-netting, 3" x 6", is placed on a 
pine board vdtli the center of the netting square directly over a hole, 
I inch in diameter, tlirough which by means of a blunt soft pine plug, 
the netting is driven by a mallet and moulded into a cylinder, one 
end of which is closed. By trimming with the shears, the desired 
length is secured. 



Fig. 1 . — Splint for rabbit's leg — a simple and eflicient device for maintaining 
immobilization of the fractured fragments, and one ■which ■v\'ill prevent the animal 
from gna'wing its limb. This splint is made of copper ■wire mosquito-netting in the 
manner sho'wn in Fig. 2. It is trimmed to the desired length and held in place by 
means of narrow strips of adhesive plaster. 

After painting the line of sutures with 3| per cent. tr. iodin and 
application of the proper gauze dressing to the compound fracture, 
it was an easy matter to draw this combination boot and splint over 
the animal’s leg and to fasten it Buth narrotv strips of adhesit^e 
plaster (Fig. 1). Animals splinted in this manner were less able 
to injure their limbs or interfere ndth the progress of the experiment. 
The extreme simplicity of manufacture of such a device (as shovm in 
Fig. 2), together wdtli its minimal cost,® seemed to the author addi- 
tional factors favoring its use. 

^ Computed at the present wartime price of copper-wire mosquito-netting, at 12 
cents per square foot, the actual cost of these rabbit splints is a cent and one-half 
apiece. 
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Fig. 2. — In the upper picture are shown the only materials required in the manu- 
facture of the rabbit splint, illustrated in Fig. 1. These consist of a mallet, A; blunt 
soft pine plug, B; piece of copper wire mosquito-netting 3" x 6", C; and a pine board, 
D, which contains a hole | inch in diameter. The copper wire mosquito-netting 
is placed on the pine board, ivith its center directly over the hole. Through the hole, 
by means of the blunt plug, the netting is driven with a mallet and moulded into a 
cylinder, in the manner demonstrated in the lower photograph. The cost of these 
extremelj’’ simple, but efficient splints, is exactly a cent and one-half apiece. 


46 


albee: studies in bone growth 


In the later portion of our series of experiments relative to the 
etiology of pseudarthrosis, it was found possible to fracture, by open 
operation, only one of the two bones of the foreleg, the other bone 
serving as a splint. External splinting was, thereby, avoided. In 
these cases, it was our metliod, after careful approximation of the 
sldn edges by interrupted linen sutures, to paint the line of suture 
well with 3| per cent. tr. iodin, and to return the rabbit to its cage, 
without dressing or splint. Animals treated in this manner cared 
for themselves very well, and it was found that the wound healed 
quite as rapidly and without the occurrence of infection. 

Our first animal experimentations at this hospital, numbering 
' nearly a score, are included in this paper. These studies dealt witli 
the roentgen ray, tlie removal of various amounts of bone and 
methods of splinting as possible causes of pseudarthrosis. Detailed 
reports of these experiments have been omitted, since, in every 
instanee, the same result was obtained, namely, prompt union of 
the fractured fragments, usually with ample callus formation. 
Briefly summarized, our investigations and results were as follows; 

(ai) In one series of cases, sections of bone were removed from 
the radius, leaving a hiatus of considerable size, care being taken 
to remove all the small bone fragments. In every instance, prompt 
union by ample callus formation occurred. 

(&) A second series of the same type of case as the foregoing, was 
then subjected to repeated long exposurfes to the roentgen ray; these 
cases likeiNdse promptly united. 

(c) A series of the same tjqie was also splinted, as adequately as 
possible (see Fig. 1), and in other cases, no splint whatsoever was 
applied, the other bone of the foreleg being relied upon for support 
and to secure general alignment. Union in every case occurred 

• promptly. 

(d) In another series of cases, bone fragments were allowed to 
remain in the hiatus; as was antieipated, these cases showed a much 
more rapid bone growth than did those in which all tlie fragments 
were removed. Union oceurred promptly, whether splinted or not, 
and whether or not subjected to massive and frequent exposures to 
the roentgen ray. Attention should be drawn to the clinical value 
of these observations which demonstrate the advantage of leaving 
in situ, whenever possible, attached fragments of bone in com- 
minuted fracture, rather than removing them, as is frequently done 
by surgeons who do not grasp the fundamental laws of bone growth. 

Following the suggested role of the roentgen ray as a possible 
factor in the etiology of pseudarthrosis, an experimental test of such 
a possibility was made on a series of cases. In each instance, after 
removal of | inch of bone froip the shaft of the right radius, the 
rabbit was subjected to massive roentgen-ray exposures at intervals 
of about five days, 5-inch gap, 3| amperes, being used for five minutes. 
As controls, the left radii of the same animals were later treated in 
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like manner, but without massive exposures to the roentgen ray. 
In the two groups of cases, no appreciable difference was found in 
the length of time required for union of the bones. 

Illustrative of our attempts to produce pseudarthrosis by massive 
exposures to the roentgen ray, is Case No. 8, which, together with 
its control, is reported in detail, as follows; 



Fig. 3. — Case No. 8. — Second day alter operation, showing gap in right radius 
from removal of J inch of bone. This case was subjected to massive roentgen-ray 
exposures, 5-inch gap 3| amp&res being used for live minutes. This treatment was 
begun on the day after operation and continued for 4 successive intervals of about 
five days. 



Fig. 4. — Case No. 8. -^Twenty-five days after operation, showing evidence of a 
slight degree of bone growth. This radiograph was taken five days after the last of 
the series of massive roentgen-ray treatments. 


I 

I 





Fig. 5. — Case No. 8. — ^Forty-three days after operation, and about three weeks 
(twenty-three days) since last massive roentgen-ray treatment. Union is complete. 
Note that this radiograph shows more active bone growth and a more complete 
union than its control on which the roentgen ray was not used, save for short exposures 
in order to note progress of union. ' 


Case No. 8. — Subject, common hare. 

- March 20, 1919. Fragment of bone, one-quarter inch in length, 
removed from shaft of right radius. 

Exposures to roentgen ray. 

March 21. Subjected to 5-inch gap, 3| amperes, for five minutes. 
March 25. Above treatment repeated. 

March 30. Above treatment repeated. 
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April 4. Above treatment repeated. 

April 9. Above treatment repeated. 

Radiographic findings; 

March 22. Second day after operation, roentgen ray shows gap 
of I inch in shaft of radius. (See Fig. 3.) 

April 14. Twenty-five days after operation. There is evidence 
of a slight degree of bone growth. (See Fig. 4.) 

May 2. Forty-three daj'^s after operation — complete union is 
shown. (See Fig. 5.) 



Fig. 6. — Case No. 8 a . — Control of Case No. 8. Second day after operation show- 
ing i inch gap in left radius. This case was not subjected to massive roentgen-ray 
e.xposures. 



Fig. 7. — Case No. 8a. — Twenty-five days after operation. There is some ewdence of 

bone proliferation. 



Fig. 8. — Case No. 8_a. — Forty days after operation, showing union of fragments. 

Compare with case No. 8, Fig. 5. 

f 

Case No. So.. — Control of Case No. 8. 

A fragment of bone, one-quarter inch in length,, was removed from 
the shaft of left radius. 

Radiographic findings; 

1. Second day after operation — ^roentgen rays shows gap., of one- 
quarter inch in radius. (See Fig. 6.) 

, 2. Twenty-five days after operation. There is evidence of a 
slight amount of bone proliferation. (See Fig. 7.) 
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3. Forty days after operation, union of fragments is shown. 
(See Fig. 8.) 

In the foregoing experiments, it was found that bone growth was 
in no degree inliibited by the use of the roentgen ray. In fact, in 
Case No. 8, after a series of five massive exposures, complete union 
was shown forty-three days after operation, and proliferation even 
greater tlian occurred in its control on which the roentgen ray was 
not used, save for short exposures in the aim of obtaining radio- 
graphic findings. (See Figs. 5 and 8.) 

It not infrequently results that a pure investigator, working along 
laboratory'- lines and not meeting clinical problems, goes far astray, 
and, in some instances, an excellent piece of research has come to 
naught owing to the fact that it Avas founded upon false premises. 
Illustrative of tliis is a report® of animal experimentation with frag- 
mented bone grafts," recently published, in which that author intro- 
du(ies his paper with the following erroneous statement, as a premise: 

“The bone (forearm) is too small to maintain a transplant in 
position by the use of a Lane plate or other device; and the insertion 
of an intramedullarj^ splint with a dowel is a procedure of con- 
siderable difficulty and requires a large exposure of the fractured 
bone. In performing bone transplant operations in dogs Avhile pur- 
suing the study of bone repair, the writer was struck with the uni- 
versally good results obtained by transplanting small bone fragments 
1 to 2 mm. in size, to fill a defect in the shaft of the radius. Although 
this study is purely an experimental one, it is reasonable to assume 
from the results obtained that it wall be of distinct clinical value in 
well selected cases.” 

The first statement, namely, that “ the bone is too small to main- 
tain a transplant in position by the use of a Lane plate or other 
device,” is an unfortunate suggestion, since the Lane’s plate should 
never, under any circuvistances, be used as the fixative agent for the 
graft. The intramedullary splint, it is true, is not applicable in 
tliese cases; it is, however, an indisputable fact that the inlay graft, 
when properly inserted, affords an ideal fixation and an exceedingly 
promising prognosis. The most unfortunate part of tiiat author’s 
premise is his statement that, because by his method of placing small 
bone fragments in a hiatus freshly made in an animal’s long bone, 
union was produced, it would be “ reasonable to assume from results 
obtained that it would be of distinct clinical value in w’-ell selected 
cases,”® in the treatment of pseudarthrosis. 

The error of such conclusions, as the foregoing, can be no better 
emphasized "than by a summary of our results obtained with rabbits 
in our attempt to determine tlie cause of pseudartlnosis. In our 
experimentations, wj-e failed absolutely to produce a single case of 
pseudarthrosis, simply because w^e were unable to prevent the early 

' Bancroft, F. W.; The Use of Small Bone Transplants in Bridging a Bono Defect, 
Ann. Siirg., 1918, Ixvii. 457. 
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and rapid union of tlie fragments of the shafts of the long bones. 
In one series of our cases^ discussed above (see d.), bone fragments 
were allowed to remain in the hiatus in precisely the same manner 
as described in the article quoted. Union in these cases, as has 
already been stated, occurred promptly whetlier the shaft fragments 
were sphnted or not, and whether or not subjected to massive and 
frequent exposures to tire roentgen ray. It is, thus, clear tliat the 
experimental findings, as set fortli in the article above cited, can 
have no force, whatsoever, as argument for tire independent use of 
osteoperiosteal grafts, in the clinical treatment of genuine pseud- 
arthrosis, or malunion. 

On the otlrer hand, no one is more strongly convinced of the 
potency of fragmented, or osteoperiosteal, grafts as producive of 
bone growth, tlian the author, who, in experimental work as early 
as 1909 and 1910,^ observed the unusual osteogenetic activity of such 
transplants. It is of interest, in this connection, to make reference 
to Case No. 5 (see Figs. 9 to 12), of our series of experimentations 
herewith reported. In this case, one slender fragment of bone was 
left in the hiatus formed by removal of about one-quarter inch of 
substance from the shaft of the radius. In striking contrast to those 
cases in which all particles of bone were removed from the gap at 
first operation (see Cases No. 8 and 8a, Figs. 3 to 8), this case 
showed a remarkable and rapid bone proliferation at tlie end of 
twenty days. Furthermore, by the tliirty-first day, not only was 
there complete and solid union, but tlie gap was entirely filled with 
new bone. In cases in which all fragments were removed, a period 
of about forty-two days seemed required for union. The remarkable 
osteogenetic activity manifested in Case No. 5 was, of comse, due 
to the presence of additional bone surfaces containing the potent 
bone-growing cells, namely, the fragment which originally remained, 
spanning the hiatus in the shaft of the radius. This bridge of bone 
functionated in the identical manner of an osteoperiosteal, or frag- 
mented graft. 

The value of the osteoperiosteal, or “sliver” graft, as a means of 
furnishing further foci for bone growth, has, been repeatedly demon- 
strated, not only in the author’s animal experimentations, but more 
particularly in the application of these grafts as supplements to the 
main fixation graft in his series of nearly 2000 cases of bone trans- 
plantation on the human subject. However, emphasis should be 
laid on the fact that in all clinical cases of pseudartlirosis, with or 
without loss of bone, such grafts should be employed only as sup- 
plemental to the main fixation graft which must be so inserted as to 
lie in generous contact with the primary source of blood supply and 
nourishment to bone, namely, the marrow cavity, or the cancellous 
bone structure. This can only be satisfactorily accomplished by 
the inlay method. The definite limitations to the use of fragmented, 
or osteoperiosteal, grafts have never been more convincingly demon- 
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strated tlian by recent reports from American and European 
surgeons of the failure of tliese grafts^ when used alone, to secure 
union in cases of pseudarthrosis. 





' 

»-» V l•--u 


Fig. 9. — Case No. S. — Five days after operation, showing the removal of about 
i inch of the shaft of the radius. Note that in this case a slight bridge of bone has 
remained, spanning the gap between the shaft fragments. 


Fig. 10. — Case No. 5 . — Twelve days after operation. There is slight evidence of 
bone growth. (In this figure the film was reversed in printing.) 










'-W. 



Fig. 11. — Case No. 5. — Twenty days after operation. Note the remarkable 
proliferation which has taken place. The original hiatus is nearly filled with new 
bone. 






Fig. 12, — Case No. 5. — Thirty-one days after operation. The gap is completely 
filled with new bone and there is firm union. Compare the progress of bone growth 
in this case with that of case No. 8 (Figs. 3 to 5) and its control, case No. 8 a (Figs. 
6 to 8). In both of these latter cases, there was complete removal of all fragments 
from -the hiatus in .the shaft of the radius.' Note the strildng contrast between these 
latter cases and case No. 5, in their respective radiographic findings. The remarkable 
osteogenetic activity demonstrated in Case No, 5 was due to the presence of the 
original bridge of bone left in the hiatus, 


t 
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Conclusions. 

• 1. In none of our experimentations with rabbits were we able to 
produce pseudarthrosis by repeated massive exjiosures to the roent- 
gen ray, by removal of bone, nor by various degrees of splinting. 

In every case, even when portions of the radius were removed to 
the extent of one-fourth of its entire length, we were prevented in 
our purpose by the early and rapid union of the shaft fragments, it 
being a well-known fact that bone grovdh in animals is much more 
rapid and constant tlian in the human subject.'^ 

2. Frequent, massive exposures to the roentgen ray of fractures, 
with or without loss of bone, in no wise inliibited callus formation. 

Following tlie suggestion that the common usage of the roentgen 
ray might play some role in the production of pseudarthrosis, series 
of fraeture eases, with and witliout loss of bone, were subjected to 
long and repeated exposures. Comparison with a control group, on 
which tlie roentgen ray was not used, save for brief exposures inci- 
dental to observation of progress, showed that there was no differ- 
ence in length of time required for the union of the bones in the two 
series of cases. Apparently the roentgen ray exerts no appreciable 
influence upon bone growth. 

3. In cases of fracture, with loss of bone, in which all bone frag- 
ments were removed from the hiatus in the shaft of the radius, the 
average length of time for union was forty-two days. 

Those cases of fracture in which the fragments were allowed to 
remain in the hiatus, showed a much more rapid and complete union, 
than occurred in the foregoing group. In one case of fracture, with 
loss of bone, in which one fragment was left bridging the gap, remark- 
able osteogenetic activity was manifest, complete restoration of 
continuity of the shaft occurring at the thirty-first day. This latter 
case affords a further demonstration of the value of tlie osteo- 
periosteal, or “sliver”, graft, when used as a means of furnishing 
additional foci for bone growth. 

’’ In this connection, it is worthy of note that in many of the infected cases of 
fracture, with or without loss of bone, seen in the wards of this hospital, pseudarthrosis 
occurred, whereas, if the same relative amount of bone tissue be removed from a long 
bone of a rabbit, regeneration has been fairly rapid and complete. 
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POINTS IN THE PHARMACOLOGY OP CERTAIN DRUGS USED 
FOR STOMACH EFFECTS.^ 

By W. a. Bastedo, M.D., 

ASSISTANT PROFESSOR OF CLINICAL MEDICINE, COLUMBIA UNIVERSITY; ATTENDING 
PHYSICIAN, CITY HOSPITAL, NEW Y'ORK; ASSOCIATE ATTENDING PHYSICIAN 

ST. Luke’s hospital; chairman, section on pharmacology and 
THERAPEUTICS, AMERICAN MEDICAL ASSOCIATION, 1919. 

Atropin." This drug has such a decided action on certain secre- 
tions and certain motor functions of the body that it has for long 
years been assumed to have similar effects in the stomach. Yet 
clinical beliefs that have been supported b}^ tlie leaders in medicine 
have so often been forced aside when the light of experiment has 
been turned upon them, that it behooves us to appraise carefully 
the value of such a drug as atropin in its application to the stomach. 

1. Secretion. Obsen’ations on human subjects have been made 
by Crohn with the fractional method of gastric analysis. Some of 
his results were: 

(a) In Hyperacidity Cases with Normal Secretion Period. One 
mg. (-jj-V grain) of atropin sulphate administered to the patient 
hj^iodermically three-quarters of an hour after the meal, had little 
or no effect except that in the last one-half hour there was a rapid 
rise in acidity to 76 at a period when the control showed an acidity 
of 32. A similar experiment on another patient gave practically the 
same results. Doses by mouth sufficient to give signs of belladonna- 
poisoning (dry mouth, dilated pupil, etc.), raised the average 
acidity from 35 to 51.1. In all cases the motility was unaffected. 

[b) In Cases with Continuous Secretion. In the control test a 
highly acid gastric juice persisted to the end of the experiment, 
six and tliree-quarter hours, though all the food had left the stomach 
at two and three-quarter hours. After the food had disappeared 
the acidity was higher than before, reaching 118 at four and one- 
half hours. The average total acidity was 89. 

The next day with the same patient, all food having left the 
stomach at two and one-quarter hours, 1 mg. of atropin sulphate was 
given at this time hypodermically, and at one hour later the secretion 
had' ceased. In the same patient fully atropinized by mouth for 
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three days the stomaeh was free from food at three hours and the 
secretion ceased at three and one-half hours. The average total 
acidity was 60 as compared vdtli an average of 89 in the control, 
but in this case the averaging of acidities does not. make a vaUd 
comparison, because in tlie control tlie highest acidity was reached 
during the period of continued secretion, i. e., after digestion was , 
finished, a period in which tliere was no secretion at all after atropin. 
In this case exploratory laparotomy had shovm no lesion. 

In a second case the secretion was still continuous at five and 
three-quarter hours when the experiment was stopped. The average 
total acidity had risen from 85.3 to 94, the motility being unaffected. 
Then tincture of belladonna, 1 c.c. four times a day, was given by 
mouth for three days, when poisonous symptoms appeared. In a 
test at this time the secretion ceased at three horns, but the average 
acidity increased from 85.3 to 104.5. 

We find then failure of atropin to lessen digestive secretion, and 
in continuous secretion cases a failure to act except after tlie diges- 
tive period. Then it had an effect only if given by h 5 q)odermic in 
maximum doses, or if previously given by mouth to tlie stage of 
poisoning. It actually increased the acidity of tlie digestive secre- 
tion and showed an inliibitory effect only on tlie abnormal continued 
post-digestive secretion. 

In regard to the psychic secretion I have only the report of 
Rehfuss. In the early morning each of a number of men with a 
fractional tube in his mouth was set in front of a beefsteak and 
compelled to cook it though not allowed to eat it. The stomach 
secretion, withdrawn at intervals, ceased at sixty to eighty minutes 
and ran as high a total as 240 c.c., mtli average acidity of 97.2. In 
large doses by h 5 q)odermic atropin cut down the acidity and the 
amount of secretion, but never caused complete disappearance of 
the secretion. It is possible that the drjdng effect of atropin in the 
nose, mouth and throat and the sensory effeet of blunting the sense 
of smell may have been important in the result. 

2. Motor Functions. From a therapeutic point of vieiv the only 
desired action of atropin on the motor functions is to overcome 
tetanic spasm at the cardia, at the pylorus and at tlie site of an 
hour-glass contraction. 

. Worldng witli strips from tlie antrum, pre-antrum, body and 
fundus of the stomachs of rabbits, cats and dogs. Smith found tliat 
solutions of atropin sulphate 1 in 1,000,000 and 1 in 100,000 invari- 
ably produced relaxation, whether tlie strips were from the longi- 
tudinal, tlie circular or the oblique muscles. He obtained tlie same 
effects on the pyloric and cardiac sphincters. Zunz and Tysebaert, 
working on the stomachs of dogs one-half hour after hjqjodermics 
of from 0.005 to 1 mg. per kilo, found the contractions weak and 
diminishing in strength, the effect in some cases persisting five to 
six hours. After 0.001 mg. per kilo the movements were normal, 
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tJiough the tone rapidly fell. Auer and Meltzer have demonstrated 
that these effects are due to paralysis of the vagus terminals at 
Auerbacli’s plexus. 

I have not worked 'with stomach strips, but in experiments done 
wth Dr. C._ C. Lieb, using strips of the longitudinal muscle of the 
small intestine of dogs, atropin in large amounts completely abol- 
ished the tetanic contraction or cramps brought out by physostig- 
min and restored the peristaltic waves, but not the normal tone 
waves. From the work of others it is established that the same 
action takes place in the stomach. Ginsburg and Tumpowsky, for 
example, found that hypodermics of ^ to 4V grain invariably 
in five to ten minutes inhibited the tetanic contraction produced 
by pilocarpin and physostigmin in the stomach and restored the 
normal peristalsis. The inhibition was sudden and decisive and 
persisted for hours. The same results were obtained in the isolated 
stomach. 

This conquering of tetanic spasm by atropin in doses which permit 
the vagus and splanchnic nerves to continue their ordinary influence 
on peristalsis has led Cushny to surmise that these abnormal 
contractions, such as are seen in pylorospasm and colic, arise from 
some mechanism distinct from that which presides over ordinary 
peristalsis. This action on abnormal tetanic contractions is indeed 
the only possible motor effect of therapeutic amounts of atropin. It 
seems therefore essential to distinguish the two known motor 
effects, viz., that of abolishing abnormal spasmodic contractions 
and that of abolishing the tone of the whole stomach wall. Only the 
former is possible or desirable therapeutically, and in all probability 
it is not accomplished by paralysis of the vagus endings. 

Clinically and in roentgen-ray work, atropin has been much 
employed to overcome abnormal tetanic contractions.- On cardio- 
spasm, which .it is agreed is not a true spasm, the drug has little or 
no effect. In roentgenology it is quite generally employed to over- 
come pylorospasm and tlie spasm of hour-glass contraction. From 
fluoroscopic observations, A. E. Barclay reported that after the 
dose of atropin the spasm often let up quite suddenly, but in some 
cases the drug was without effect. From a number of roentgenolo- 
gists I have learned that quite frequently even large doses are 
without effect on pylorospasm. These men do not use small doses, 
but are accustomed to the employment of 1 to 1.2 mg. to 
grain) of the drug, and that hypodermically, or some of them 
attempt to atropinize by two or three days’ dosage. Within a few 
weeks I have had a case operated upon for cholelithiasis in which 
the roentgenologist, finding an hour-glass stomach that did not 
change after a hypodermic of 1 mg. of atropin sulphate, insisted on a 
diagnosis of ulcer with cicatricial contraction. But at the operation 
there was no sign of either hour-glass or ulcer. 

■ In Czerny’s pediatric clinic, Ochsenius found that in infants 
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enoniious doses were iieccssarv to overcome pylorospasm. For 
instance, in one child, a niontli old, to ]:)ermit proper feeding, he had 
to keep up intermittently for ten weeks an atropin dosage of 0.15 
(iTJ grain) five or six times a day, and in another, three weeks 
old, had to give the same dose eight times a day for a whole week. 
There is much e^^dence of the ineffectiveness in pylorospasm of any 
but large doses at any age and in adults of the ineffectiveness of any 
but hjTDodermic doses; even tlien the relaxation is frequently not 
obtained. 

Simviary. 1. Acidity and Secretion. 1. In tlie ordinary h^q^er- 
acidity case with cessation of secretion at tlie usual time, atropin 
or belladonna in maximum doses, either by mouth or h\q)odermic, 
has no useful effect on acidity or secretion. 

2. In cases witli continuous secretion a maximum dose by hj’po- 
dermic half an hour before the meal did not lessen the acidity or 
secretion of the digestive period, but resulted in a stoppage of the 
secretion in a reasonable time after the food had left the stomach. 
A similar maximum dose at the end of the digestive period stopped 
the secretion in one hour. 

3. In cases vdth continuous secretion, repeated maximum doses 
of the tincture of belladonna by moutli for tliree days caused a 
pronoimced increase in acidity during die digestive period, but a 
cessation of the secretion after the food had left the stomacli. 

4. The psychic secretion is lessened, an effeet not sought in 
therapeutics. 

5. The natmal secretion of mucus is not affected. 

We find tlien a complete failme of atropin to affect hj-peracidity 
favorably and a failure to dimmish secretion except in continuous 
secretion cases. In these cases it does not depress and may even 
increase acidity and secretion dming the digestive period, and it 
checks tlie continuous secretion only when given by hypodermic in 
maximum doses or when previously given by mouth to tlie stage of 
poisoning. 

II. The Motor Functions. 1. Atropin can exert two kinds of 
motor effects on the stomach: (a) the abolition of tone in the whole 
stomach wall including the orificial sphincters, by action on the 
vagus myoneural junctions, and (6) the abolition of abnormal 
spasmodic contractions, as in pylorospasm, this effect probably not 
being dependent upon any action on the vagus terminals. 

2. The latter effect is the only desirable one in therapeutics. It 
is a possible effect in some of the cases onlyq and then only’- from 
maximum doses. 

3. So far as I know the action of atropin on hunger contractions 
has not been studied. 

Conclusions. 1. In hyperacidity’- cases atropin has no useful 
effects in any’ dosage. 
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2. In continuous lij^ersecretion cases it may check the secretion 
after the digestive period, but it does this in maximum doses only. 

3. In pylorospasm it may be useful, but in maximum doses only. 

4. In tlie doses usually employed it is wholly without effect on 
the secretory or the motor unction of the stomach. 

Pepsin.® By the U. S. Pharmacopoeia test, with 1 in 3000 hydro- 
cliloric acid at 125.0° F. (52° C.), pepsin is required to digest 3000 
times its own weight of coagulated egg albumen in two and one- 
half hours, i. e., 1 grain of pepsin can digest at least Oj ounces. 
Prof. Gies, of Columbia, tells me that a specimen has been prepared 
' 200 times as strong as this, i. e., 1 grain can digest 600,000 times 
its weight. "Wliat a wonderful substance to have so little use in 
medicine! It is inactivated by hydrochloric acid above 0.5 per cent, 
strengtli (U. S. P.), 0.7 to 0.9 per cent. (Hamburger and Halpern), 
and by sodium chloride solution of 2.5 per cent, strengtli. It is not 
only inactivated but is destroyed by alkalies, for example, disodium 
phosphate in ^ per cent, strength (Hamburger and Halpern), 
sodium hydroxide in 0.01 per cent, strength (Solhnann) and sodimn 
bicarbonate and carbonate, magnesium carbonate and lime-water 
(Hamburger and Halpern), when in sufficient amounts to make a 
persistent alkaline reaction. In the light of this destruction one 
wonders how Abderhalden and Meyer were able to find active 
pepsin in aU parts of the small intestine, and to suggest that this 
pepsin would be active in the digestion of protein wherever the 
intestinal contents should become acid. 

In the stomach contents, Wiltrup found it absent or below normal 
in every one of a thousand cases of achylia gastrica. Hernando and 
Alday found it absent in 3 cases and present in only very small 
amounts in 16 out of 22 cases of gastric cancer and in normal or 
above normal amounts in 65 cases of hj'perchlorhydria, 37 cases of 
gastric dr duodenal ulcer and 85 cases of cicatricial stenosis of the 
pylorus. 

It is evident then that the only possible cases for the use of pepsin 
in therapeutics would be those of subacidity and achylia, whether 
cancerous or not. Its need is doubtful, but since pepsin digests 
protein only when tliis has been changed to acid albumin, if used at 
all it should be accompanied by a sufficient quantity of hydro- 
chloric acid. 

Pepsin preparations regularly have a milk-coagulating power. 
Whether this is due to admixture of rennin or because pepsin and 
rennin are one and the same enzyme is a still unsettled question 
among physiological chemists. 

Rennin.^ Rennin is not a digestant, but it has the power to 
coagulate from 5000 to 166,000 times its weight of milk in from one 

® Hamburger, W. W., and Halpern, B.: Arch. Jnt. Med., 1916, xviii, 228. 

Hernando, T., and Alday, T.; Siglo Med., Madrid, March, 1917. 

Wiltrup, G.: Hospitalstidende, August, 191G. 

Harris; .Tour. Anat. and Phys., 1S94, xxix, 18S. 
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to several minutes. The rennin curd uses up 13 per cent, more 
calcium phosphate tlian the curd from hydrochloric acid (Harris) 
and is less dense arid more readily acted upon by pepsin. 

The function of rennin in the gastric juice is therefore to retard 
milk in the stomach by changing it to a solid and to favor the 
digestion of its coagulable protein. 

But in a medium strongly acid or more than slightly alkaline the 
rennin will not act. Therefore, on the one hand, in hj^jeracidity 
cases the curd formed is regularly the dense and comparatively 
indigestible acid curd and not that of rennin; and on the otlier the 
addition to milk of more than a very httle lime-water or sodium 
bicarbonate, or as little as 2 grains of sodium citrate to each ounce 
will prevent the rennin coagulation, and will keep the milk in its 
liquid and less digestible form. In highly acid stomachs, however, 
it may take considerable alkali to prevent the undesirable acid 
coagulation of milk. 

, If we add rennin to milk just at the time of swallowing, may we 
not find tins a useful remedy (1) in achylia cases with diarrhea, to 
coagulate tlie milk and so prevent its too rapid passage into the 
intestines, and (2) in hyperacidity cases to forestall tlie undesired 
acid coagulation? 

Hydrochloric Acid.® The knonui functions of this acid in tlie 
normal animal are; 

1. To favor protein digestion and the disintegration of connec- 
tive tissue. 

2. To induce closure of tlie cardia. 

3. To establish a normal intermittence of opening and closure of 
the pylorus. 

4. To serve as antiseptic. 

5. To aid inversion of the disaccharides. 

6. To form secretions to stimulate the production of pancreatic 
juice and bile. 

That the absence of hydrochloric acid is quite compatible with 
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1918, clvi, 656. 
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fair healtli and the maintenance of nutrition is proved by the fre- 
quency with which the existence of achylia gastrica is discovered 
after only insign^cant sjmiptoms or no symptoms at all. I found 
achylia present in one girl, aged seventeen years, with complete 
lack of gastric symptoms, having tested her stomach merely because 
her grandmother and her mother had shown achylia. For hydro- 
chloric acid as a remedy only one use can be suggested, viz., to 
replace a deficiency of acid in the gastric juice. Wlrether intro- 
duced acid can so serve is our question. 

1. Protein Digestion. It is an established fact tliat for pepsin 
digestion of protein, acid is necessary. Therefore in an achylia 
case, if we are to have any digestion of protein in the stomach, we 
must supply hydrocliloric acid as well as pepsin. Experiments 
done without pepsin regularly show a fair formation of acid albumin 
and thus give hope that the addition of pepsin may ensure at least 
some degree of gastric protein digestion. 

' Crohn, in fractional experiments on man in achylia cases, both 
simple and those of pernicious anemia, found that it was not possible 
to have a sustained acidity from mouth doses Unless these were 
frequently repeated during the digestive period. To mention some 
of his experiments, in an emptied fasting' stomaeh he placed 40 
minims of diluted hydrochloric acid mixed with 100 c.c. of water. 
The immediate acidity was: Free 32, total 40. Successive speci- 
mens' withdrawn at five-minute intervals showed rapidly diminish- 
ing acidity until at twenty-five minutes the titer was the same as 
before the acid had been given. When he administered 30 minims 
of diluted hydrochloric acid with an oatmeal test-breakfast the 
free and total acidities at fifteen minutes were 8 and 20 and at 
thirty minutes 12 and 18, but at forty-five minutes and thereafter 
had returned to 0 and 10 or thereabouts, the same as in the control 
experiment. 

Then he administered repeated instead of single doses of tire 
acid. Ten minims of the diluted acid every half hour during diges- 
tion gave a mild but definite rise in acidity which was sustained for 
one and thr'ee-quarter hours, and 10 minims every quarter hour 
raised the average total acidity from 20 to 55. The emptying 
time was unchanged. 

Leo, quoted by Crohn, gave achylia cases large doses of hydro- 
chloric acid, equivalent to from 75 to 225 minims of U. S. P. diluted 
hydrochloric acid, and obtained increases in total acidity but rarel}' 
any free acid. 

Spencer, Meyer, Rehfuss and Hawk introduced strongly acid 
solutions (0.542 and 0.4 per cent.), and found that the gastric con- 
tents had returned to normal at the end of one hour. This they 
attributed to a rapid emptjdng due to the acid and a progressive 
neutralization of the excess of acid. 

Rehfuss found that 10 or 15 minims of hydrochloric acid, properly 
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diluted, made no detectable cliange in the gastric chemistry. How- 
ever, with a constant supply of acid for two hours by a Murphy 
drip at the rate of 200 c.c. of 0.25 per cent, acid per hour, equivalent 
to 5 c.c. of diluted hydrochloric acid per hour, the curve of secretion 
rose'to 33 per cent, of normal, though there was at no time any free 
acid. 

All tliese findings indicate that if we can only give enough hydro- 
chloric acid by mouth, we can at least hope to change our albumin 
to acid albumin and thus prepare it for pepsin digestion. But acid 
alone is practically useless for the purpose of digestion, and to judge 
of its merits as a remedy, it must have all the factors for its action. 
In other words, we must administer pepsin with it. Moreover, tlie 
products of the action of pepsin and hydrochloric acid on protein 
are themselves capable of exerting a strongly stimulating effect on 
secretion. 

Sippey makes a calcnlation that for the adult allowance of 100 gm. 
of protein a day it would require 700 minims of diluted hydroclfioric 
acid for full gastric digestion,- and that on account of the sensitive- 
ness of the mouth and tluoat to acid it would be impossible to 
swallow this amount. However, tliere is never, even in normal cases, 
full protein digestion in the stomach. j\Iorco^'er, some proteins 
require less acid than others for digestion, c. g., Hawk states that the 
best strength for the digestion of fibrin is 0.08 to 0.1 per cent._, while 
tlie best for coagulated egg-white is 0.25 per cent. Joubert found in 
achylia cases that on giving hydrochloric acid at the same time as 
raw meat, connective tissue still appeared in tlie stools. From 
strengths of 30 to 40 minims in 100 c.c. of water Crohn noted tlie 
development of considerable mucus, presumably from some local 
irritant action. 

2. The Emptying Time of the Stomach. That in achyha gastrica 
it is not infrequent to have a very rapid emptying time is well 
Imown. In 11 cases of pernicious anemia, C. P. Horner found that 
6 had emptied at one hour and in only 1 was there food at the two- 
hour period. N. W. Jones in a study of achylia concluded that in a 
broadly built non-ptotic person achylia is usually associated with a 
too rapidly emptying stomach and in this class diarrhea is prone to 
occur; whereas in ptotic types tlie ptosis and atony prolong the 
emptying time even up to seven hours or more, and in tliis class 
constipation is the,rule. 

There is considerable clinical e\ndence tliat in a fair nnmber of 
achylic diarrheas, hydrochloric acid is a successful remedy. May 
not this be due to the restoration of the normal pyloric closure 
through the acid refiex and the consequent retardation of tlie food 
in the stomach? This, it is to be remembered, is a desired effect 
only in those cases witli rapid emptying and diarrhea* and it is to 
be avoided if possible in those cases with flatulence or constipation. 
Crohn found the emptying time normal after doses of acid, but he 
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cloes not state that any of Ihs cases were of the diarrheal type. 
Goiffon states that 1 .5 to 3 gm. of hydrochloric acid a day may act 
to cause pyloric closure and so retard the food in the stomach. 
Jones’s experience with the use of acid tallies with that of the author. 
He says “many are sjTuptomatically relieved by its use, while others 
experience increased sourness and stomach irritation. ” 

It has been stated that in some achylia cases the diarrhea may 
be checked by the administration of pancreatin. May not part of 
the value of hydrochloric acid lie in its power to enlrance the pan- 
creatic secretion tlirough the formation of secretin, and thus to 
ensure more thorough digestion of proteins in the intestines? For 
though achylia gastrica is not ordinarily accompanied by pan- 
creatic achylia, yet for certainty of digestion the rapidly passed 
food may require abnormal amounts of the pancreatic ferments. 

3. The Antiseptic Action. In an achylia case it is quite common 
to find pronounced intestinal putrefaction. In both diarrhea and 
constipation cases this may be attributed, in part at least, to the 
failure of the achlorhydric contents to arrest the development of 
gas-forming organisms and to destroy the sundry proteolytie and 
pathogenic germs, thus permitting their passage into the upper 
intestine. In diarrhea cases intestinal putrefaction might also^be 
accounted for by the fact tliat the ferments have too short a time in 
which to break down the protein before it reaches the usual region 
of abundant germ life in the intestine, and so the protein furnishes 
pabulum for the bacteria of the colon. 

4, The Effect on Pancreatic Secretion and Bile. It is a well- 
established fact that, in the normal case, the hydrochloric acid of 
the stomach is an important factor in the production of secretin 
which stimulates the secretion of pancreatic juice and bile. What 
takes the place of hydrochloric acid in the achylia case, which does 
not lack pancreatic ferment, has not been determined; but if, from 
introduced acid, free hydrochloric acid or combined aeid, which is 
really a loosely combined protein salt, ean be passed into the 
duodenum even for a few moments, may not this result in the 
formation in the normal manner of ample secretin, and so provide 
the normal stimulus for the production of pancreatic juice and bile? 

Summary. In achylia cases, from experiments based on the 
introduction of hydrochloric acid alone, without its natural congener 
pepsin, it is evident that with single doses of swaUowable strength 
the acid titer of the stomach contents may be distinctly raised even 
to the normal. The results that might be expected from tliis are: 
(1) Successful protein digestion in the stomach when sufficient pepsin 
is also introduced; (2) slowing of the emptying tirne of the stomach 
by reestabhshment of the pyloric closure reflex; (3) restoration of the 
normal antiseptic action in the stomach; (4) the proper formation 
of secretins; (5) normal liquefaction of the stomach contents by the 
added fluid. 
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. Possible drawbacks to its use are: The establishment of i>yloric 
closure in an already slowly emptying stomach, tlie production of 
gastric irritation, and the development of a mineral acidosis from its 
daily use over long periods of time. That it can produce acidosis 
has been demonstrated in dogs by a number of observers, and 
recently in man by Marriott and Howland. They gave 500 c.c. of 
decinormal hydrocliloric acid in one day -to each of four nonnal 
men, who ate their usual diet. This amount would represent 273 
minims of diluted hydrocliloric acid, a very large amount. On that 
day there was a distinct increase in tlie ammonia coefficient in the 
urine and at the same time an increase in the titratable acid in about 
the same proportion. Thus in a single day from swallowable 
amounts in man ammonia was deflected from the usual course of 
nitrogenous metabolism and a certain degree of acidosis was pro- 
duced. 

Stehle administered hydrochloric acid to dogs by mouth and 
found an increased excretion of sodium, potassium, calcium and 
magnesium. In the case of sodium and potassium, however, a 
subsequent'compensatory retention took place. It has been figured 
that among the other effects there is a loss of calcium from the bones. 

It is of interest that Ginsburg, Tumpowsky and Hamburger 
found hydrochloric acid in 0.5 per cent, concentration to be without 
effect on the hunger contractions. 

Conclusions. 1. In cases of achylia gastrica, whether or not 
accompanying pernicious anemia, a deficiency of acid may be 
partially overcome by hydrochloric acid medication. 

2. For digestive purposes hydrochloric acid should always be 
accompanied by pepsin. 

3. In the achylias'with diarrhea, acid promises a more noticeable 
result than in the achylias without diarrhea. 

4. When acid produces sourness and stomach irritation its use 
should not be continued. 

5. To avoid acidosis alkalies should be given during the same 
period, though not at the same time as the acid, the amount required 
being judged by the effect on the urine reaetion. 

To avoid the trouble of frequent medication in cases of aehylia 
gastriea I have found if a good plan to have the patient take at the 
main meal most of the putrefactive protein of the day, such as eggs 
and flesh foods, the allowance of which is small in these cases, and 
have the acid and pepsin taken with this meal only. For practical 
reasons liquid medicine cannot be taken for any length of time after 
the meal, but doses of 20 or 30 minims of diluted hydrochloric acid 
and a few grains of pepsin in a full glass of water may be taken 
with the meal arid frequently at half and even one hour later. 

The Solid Hydrochloric Acid Preparations. In solid form 
there are marketed certain drugs purporting to contain hydrochloric 
. acid available for digestive purposes. The best known are oxyniin, 
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a protein compound of hydrochloric acid, and acidol, which is 
chemically betaine hydrochloridel In a careful research under the 
auspices of the American Medical AssociatioU, J. H. Long found that 
acidol dissociates in an aqueous medium and supplies hydrochloric 
acid, but that oxyntin holds scarcely enough acid for the digestion 
of its own protein and cannot therefore supply any for other 
digestion. 

Niteohydeochloeic Acm. Nitrohydrochloric acid has frequently 
been employed by the older physicians. It is made by mixing hydro- 
chloric and nitric acids, a violent reaction taking place, and 
the acids being split up to form nitrosyl chlorides and chlorin. 
There is a slight excess of hydrochloric acid, so that nitrohydro- 
chloric acid of the U. S. Pharmacopoeia is a liquid containing free 
hydrochloric acid, free chlorine and nitrosyl chlorides (Arny). It 
hardly seems worthy of a place in the materia medica. 

Bittees.® In Carlson’s tests on a young man in good health, 
who had an esophageal obstruction and a permanent gastric fistula 
for feeding purposes, bitters were administered either by stomach 
fifteen to thirty minutes before meals or by mouth ten minutes before 
the meal. The patient was in the habit of taking his food by mouth, 
chewing it and then placing it in the stomach through the fistula. 
The bitters were the tinctures of gentian, quassia, calumba, humulus 
and condurango and the elixir of iron, quinin and strychnin. The 
tests numbered 50 with bitters taken into the mouth, 35 with bitters 
placed in the stomach and 50 without bitters for control. 

When the bitters were taken by mouth they could not be retained 
long because of the salivation induced and had to be expectorated. 
Their effect on the appetite of this young man in good health was 
too slight to be of moment, though it was noted that at the evening 
boarding house meal, which was never relished, the effect of the 
bitters was to make an already undesired meal still more undesirable. 

When the bitters were placed directly in the stomach small 
amounts were found to have no influence on the quantity of the 
psychic secretion or on the acidity or pepsin concentration of the 
gastric juice. When large amounts • were used Carlson’s results 
agreed with those of other observers that their action in the stomach 
itself was rather to retard than to increase the activity of gastric 
digestion. 

With tests on healthy dogs Carlson further came to the conclusion 
that bitters acting either in the inouth or in the stomach have no 
effect on the seeretion of the gastric juice. 

In another series of experiments Carlson and his colleagues 
showed that bitters acting in the stomach alone have no appreciable 
influenee on the hunger mechanism as distinguished, from appetite, 

® Carlson, A. J.; The Control of Hunger in Health and Disease, 1916. 

Hoppe: 1905, quoted by Moorhead. 

Moorhead, L. D.: Jour. Fharm. and Exp. Therap., December, 1915, p. 577. 
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and that when taken by mouth in the usual way they inhibit gastric 
tonus and hunger contractions in direct proportion to the intensity 
and duration of stimulation of the nerve-endings in the mouth. 
In other words, in normal people, so far as they influence the hunger 
mechanism directly the bitters^ cause inliibition or depression of 
hunger. 

Arguing from these experiments Carlson takes the ground that 
the whole value of bitters in medicine is mental and that they are in 
the same class as an inert but widelj’^ advertised patent medicine. He 
thinlvs that their continued use depends on two beliefs of the patient, 
namely; that they will promote appetite, and that anything with a 
strong and bad taste is strong medicine and therefore good medicine. 

On the other hand, Hoppe noted that in a sick dog the use of 
bitters was followed by an increase in the quantity and acidity of the 
gastric juice, and Moorhead found that while in normal dogs bitters 
had no influence on appetite and no influence on secretion or a de- 
pression of it; nevertheless, in dogs made cachectic by daily bleedings 
to produce a chronic anemia they caused a distinct and significant 
increase in both appetite and secretion. Placed in the stomach 
without touching the mouth they had no appreciable influence.. 
Barisoff gave tincture of gentian to a dog with the end of the severed 
esophagus opening outside, so that substances swallowed did not 
reach the stomach. He followed this with a meal, and in 6 tests Avith- 
out the bitters and 6 tests with found that after the bitters the average 
amount of gastric juice increased 30 per cent. If he gave the bitters 
as long as twenty minutes before the meal this effect was not 
obtained. An excess of bitters checked the secretion. 

I myself have noted in many cases of achylia gastrica that bitters 
have the power to create or increase appetite, though having no 
effect on the gastric secretion. And I would register my opinion 
that in many persons with subnormal nutrition, especially in those 
recovering from an acute illness, bitters have a real value in pro- 
moting appetite,’ and that this action is. not dependent on the 
patient’s belief in the efficacy of the drug. 

Conclxisions. A bitter is useful as an appetizer for those witli 
subnormal nutrition, as in convalescence from aeute illness, provided 
that it is taken not more than five to ten minutes before the time 
for eating. It acts in achylia gastrica as well as in cases with 
gastric secretion. In subacidity it promotes the secretion of gastrie 
juice. It should be administered in just sufficient dose to give a 
strong bitter taste and not in amounts large enough to have a de- 
pressant action in the stomach. If the patient is in a state of normal 
nutrition, but psychically disturbed about eating, it will be useless. 
If the appetite is already normal the bitter may not only fail to 
inerease appetite but may even lessen it. If the stomaeh and bowels 
are deranged bitters may nauseate. The effect on appetite is solely 



BASTEDO; PIIARAIACOLOGY OF CERTAIN DRUGS 


65 


tJic local Olio on the taste buds, therefore it cannot he obtained if the 
bitters are hidden in eapsnles or coated pills. 

Cerium;’’ The oxalate, which is the one salt employed, was 
studied by Baehr and Wessler. They found that it is non-poisonous 
to dogs even in doses of 50 grams, and that its action is mechanical 
as a protective to the gastric mucous membrane. Administered in 
advance it would check the vomiting from a local stomach irritant, 
such as ipecac, but had no influence on the vomiting from a central 
emetic, such as apomorphine. They state that the drug is useless 
in the small doses usually administered and recommend that it 
be given in doses at least as large as those of the bismuth salts. 

Bismuth.® The bismuth salts in common use are the subcar- 
bonate, the subnitrate and the subgallate. The subnitrate is cry- 
stalline, and because of this fact probably less bland than the others, 
which are amorphous. Contrary to the general belief they are all 
without astringency, that is to say, they do not cause shrinkage of 
tissues with which they come in contact. 

Being basic salts they have the power to take up acid. Theoreti- 
cally, of bismuth subnitraie 1 gram will neutralize 2 c.c. of diluted 
hydrochloric acid, or the acid of at least 40 c.c. of gastric juice, with 
the formation of bismuth nitrohydrochloride. But the change takes 
place very slowly and Boclcman has demonstrated that in such acid 
concentrations as are found in the stomach the subnitrate possesses 
but little acid neutralizing power. Of bismuth subcarhonate, 1 gram 
will neutralize 4 c.c. of diluted hydrochloric acid or the acid of at 
least 80 c.c. of gastric juice, with the formation of bismuth chloride. 
It does not change to bismuth oxychloride as so frequently stated, 
for this basic salt cannot form in an acid medium. Bismuth sub- 
carbonate changes somewhat more rapidly than the subnitrate, but 
not rapidly enough to justify attributing any important part of its 
action to its acid neutralizing power. 

In a study of test-meals with the addition of bismuth subcar- 
bonate, and fractionally extracted every fifteen minutes, Crohn 
reported that 2-gram doses given directly after the meal caused a 
diminution in acidity without any compensatory increase (as found 
after alkalies) in the acid secreted. According to a published chart 
he administered the salt half an hour after the meal, and up to the 
one and one-half hour period found the acidity slightly higher than 
in the control. But at one and three-quarters hours he got an 
acidity of 40 as compared with 70 for the control, and at two and 
one-quarter hours 50 as compared with 68. There was a slight retar- 
dation in the empyting time. In a duplicate experiment with a 
slightly greater dose the acidity was depressed from 56.8 to 45.2 

^ Baehr, G., and Wessler, H.: Arch. Int. Med., 1908, ii, 517. 

* Boclcman; Arch. Exp. Path, und Pharm., loio, Ixxx, 140. 

Bohme, G.: Miinchen. med. Wchnschr., 1908, Iv, 89. 

Crohn, B. B.: Am. Jonn. Med. Sc., 1918, civ, 808. 
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without delay in emptying or any evidence of the secondary rise in 
acidity which regularly follows the administration during the diges- 
tive period of the alkalies and alkaline earths. 

Some years ago, in a number of instances, I administered doses of 
2 grams of bismuth subnitrate just before or just after the test-break- 
fast, and though at the end of the hour the stomach contents usually 
showed a lessened acidity, and also a lessened secretion as determined 
by the Matthieu-Remond method, there Ayere a few cases in which 
the acidity was unchanged. Unfortunately, the protocols and the 
case records of these experiments were destroyed, so that I am 
not able to figure a reason why the bismuth should fail in these 
instances. In every case it was noticed that at the end of the test- 
breakfast hour the bismuth was uniformly mixed with the extracted 
stomach contents, and that it had changed from a heavy powder 
to a flocculent substance that settled slowly with the food. On two 
occasions I administered to dogs with their food, doses of 2 grams 
and 8 grams respectively of bismuth subnitrate colored red with 
carmin, and on removing the stomach and intestines three and seven 
hours later found the colored bismuth in this same flocculent and 
comparatively light state, partly mixed with the food residues, but ■ 
mostly coating very uniformly the whole mucous membrane. In the 
dog killed at three hours it coated the stomach and small intestines 
throughout, except the first three or four inches of the duodenum. 
In the dog killed at seven hours it coated the whole jejunum and 
ileum. The coating stopped short at the ileocecal valve and there 
was no macroscopic evidence of bismuth in the colon. 

Crohn’s results with bismuth subcarbonate and mine with bismuth 
subnitrate would seem to be of the same nature, and would suggest 
that the action of either salt is not antacid but rather protective by 
coating the mucous menbrane. Their power to spread over a large 
surface of membrane is almost phenomenal. Crohn’s work estab- 
lishes the fact that while the bismuth salts affect the secretions they 
do not essentially change the motility. By their protective action 
these bismuth salts would seem to have a value quite equal to 
that of cerium oxalate in preventing vomitine from local stomach 
irritants, such as ipecac. 

Toxicology. By mouth the bismuth salts are not ordinarily poi- 
sonous, though Kohn reported the development of stomatitis and 
other manifestations of metallic poisoning from doses of 0.3 gm. 
(5 grains) given four times a day (length of time not stated). But 
poisoning from the use of a bismuth paste in the treatment of sinuses 
is not uncommon. One fatality resulted from less than 10 grams 
of bismuth subnitrate mixed Avith vaselin. Therefore, it may be 
conceived as possible that if the bismuth salt given by mouth should 
be retained on a raw area such as an ulcer, metallic poisoning may 
occur. As demonstrated by the roentgen rays such retention is 
unusual, but at our last meeting Jacob Kaufmann mentioned a case 



FUSSELL, pancoast: PERINEPHEITIC ABSCESS 67 

of hematemesis to which Naunyn had given 25 grams of bismuth 
' subnitrate, and in which at the postmortem von Recklinghausen 
took out of the crater of the ulcer 20 of the 25 grams of bismuth. 

The symptoms have the characteristics of poisoning by the heavy 
metals, viz., stomatitis, salivation, a violet, blue-gray or blackish 
line on the gums, nauseaj vomiting, diarrhea and prostration. 

After bismuth subnitrate, but no other bismuth salt, another form 
of poisoning has occurred, namely, nitrite poisoning, this being due 
to the formation of nitrous acid. Most of these cases have resulted 
from the ingestion of large amounts of bismuth subnitrate for 
roentgen-ray work; but there are a few that have occurred from the 
medicinal use of the salt. Bolune, for example, reported that after 
giving an eighteen months marasmic infant several grams by mouth 
and two days later a similar dose by rectum, the ehild three hours 
after the last dose suddenly developed abdominal pain, diarrhea, 
cyanosis, and dyspnea, and died in half an hour. The blood and 
pericardial fluid gave tests for nitrous acid, and the blood for 
methemoglobin. Bohme found that when he mixed bismuth sub- 
nitrate with feces, nitrous acid was formed, and that when he placed 
this mixture in a rabbit’s intestine, the urine showed nitrites. In 
one fatal case E. Meyer demonstrated nitrites in the urine, blood 
and pericardial fluid. " 

Silver Nitrate. Before leaving the subject of drugs I wish to 
put on record a case of argyria that I have just found on my service, 
with a universal metallic slaty look to the skin, which came on after 
taking only J grain of silver nitrate tliree times a day for two months. 

I also this year had an autopsy on a similar case of argyria, in 
which the viscera were much discolored with silver deposits. This 
resulted from the application only once daily of a caustic silver stick 
to the mouth of a fistula. The period of application I do not know. 
This may point a moral for men who use silver nitrate in gastro- 
enterology. 


A ROENTGEN RAY SIGN OF PERINEPHEITIC ABSCESS.^ 

By M. H. PussELL, M.D., 

AND 

H. K. Pancoast, M.D., 

PHILADELPHIA 


During the study of Case II in this report a curious fluoroscopic 
finding was observed which directly led to a diagnsois of perineph- 
ritic' abscess, and which was confirmed by operation. The same 


1 Read before the Association of American Physicians/Atlantic City, N. J., June 
18 , 1919 , 
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fluoroscopic sign was noted in Case I, but in this particular case tlie 
diagnosis was certain before the fluoroscopic finding was seen, 
hence no particular attention was paid to it except to note its 
presence. So far as either of us can discover this roentgen-ray 
finding has not been previously reported, though, of course, in the 
mass of literature a notice of it may easily have been overlooked. 

Case I. — F. H. W., male, aged ^irty years, was admitted to the 
University Hospital, under the care of Dr. J. B. Carnett, October 
2, 1916, with a diagnosis of renal calculus on the left side. The 
diagnosis was confirmed by roentgen rays and tlie stones removed 
by Dr. Carnett. The patient did well until October 10, when he 
developed fever of a mild tj^e. On October 25 the fever became 
septic in tj^pe and continued until December 13, Avhen a fluoroscopic 
examination showed fluid at tlie seat of tlie operation. This fluid 
was demonstrated while the patient was standing in the fluoroscope. 
The shoulders of the patient were grasped and the patient’s body 
moved quicldy two or three times from side to side. Watching the 
fluoroscopic picture showed a distinct wave in the supposed fluid. 
This observation was made by Dr. Paiicoast. He offered tlie 
explanation that a collection of fluid was around the kidney, which 
showed the wave when agitated. The renal region was opened and 
a huge sac of pus demonstrated within the capsule of tlie kidney. 

No otlier opportunity was given to discover whether tliis sign 
was an accidental one or whetlier it was common in subdiaphrag- 
matic collections about the kidney on the left side until Case H 
was seen. 

Case II. — A. F., male, aged forty-six years, was seen vdtli Dr. 
Shelly, of Ambler, Pa., May 14, 1918. The patient had been sick 
tliree weeks, was tired and chilly, and had fever of a septic tjqie. He 
had pain referred to the base of tlie left lung. A paracentesis had 
been performed by Dr. Shelly, who had removed 3 or 4 c.c. of clear 
fluid with a needle from the base of the left chest. IWien seen by the 
writer there was pain and tenderness over the region of the left 
kidney, but nothing else could be detected. A needle was inserted 
in the left chest, but the tap was dr\\ 

In tlie history which was obtained tliere were s^unptonis indi- 
cative of what was thought to be a peptic ulcer; a tentative diag- 
nosis was made of subdiaphragmatic abscess from a perforating 
ulcer. He was sent to the University Hospital for a roentgen 
examination, but tliis was negative, and he returned the same day. 

In a week after tliis his sjTnptoms still continued; he was again 
sent to the hospital for careful observation. Tlie symptoms were 
an irregular fever of septic tyiie, witli persistent but slight pain 
over the region of the left kidney. A roentgen-ray examination, 
witli the patient lying on his back, showed the diaphragm to have 
the normal arch, and nothing particular could be seen. A plate 
taken, however, showed a beautiful picture of gall-stones, but did 
not reveal the presence of liquid. Remembering the experience with 
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Case I, the patient was placed upright in the fluoroscope and the 
first observation was that the left leaf of the diaphragm was flat 
and was immobile, and had lost its normal arched position. 

The patient’s shoulders and body were then moved quickly from 
side to side, and there was distinctly seen the same wave above the 
renal region which was observed in Case 1. This observation was 
confirmed by both authors and by several other observers. 

In view of these facts an exploration was advised in the left lumbar 
region, with the belief that all of the symptoms were due to a col- 
lection of pus in or around tlie left kidney. 

Dr. A. C. Wood, who performed the operation, hesitated to explore 
the region because the local physical signs of a collection in that 
region were so slight, but urged iJiat the gall-stones be removed and 
the lesser peritoneal cavity be explored. This, of course, was a 
rational opinion, but because of the curious fluoroscopic sign he was 
persuaded to open the kidney region. The incision showed the 
left kidney tightly bound down by its lower half. But surrounding 
the upper pole an abscess containing approximately 200 to 300 c.c. 
of pus was found. 

The patient made an uninterrupted recovery and was discharged 
June 25. 

On October 30 the patient developed marked symptoms of gall- 
bladder disease. He was again roentgenographed and the first plates 
showing gall-stones were confirmed. The gall-bladder was removed 
and showed thirteen stones. There was no evidence of previous 
or present collection of pus in the lesser peritoneal cavity. Today 
the patient is well. 

This fluoroscopic sign is reported, because we believe it will be of 
value in certain obscure cases of fever, with suspicious signs about 
the left kidney, but which signs are not certain enough to warrant 
an exploration. 

In Case I it will be noted the pus was within the capsule of the 
kidney; no note was made as to the shape of the diaphragm. In 
Case II the diaphragm had an entirely normal appearance when the 
patient was lying down and became flattened when the patient was 
upright. This phenomenon is not clear to us. We have thought 
of many explanations, but none seem satisfactory. It will be noted 
also that the amount of fluid was not large, which makes the sign of 
value in early cases. This second patient was soon relieved, having 
been in the hospital only about four weeks after operation. 

Of necessity, pus about the right kidney will not be expected to 
give this sign, as the liver intervenes between the kidney and the 
diaphragm. So far as Ave know no such observations of collections 
of pus between the liver and the diaphragm have been made. 

It is confidently hoped that otlier observers Avill search for the 
presence of a Avave under the diaphragm in cases of subdiaphrag- 
matic or perinephric abscess when the body is quicldy moA’ed from 
side to side. 
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EFFECTS OF RESTRICTED (SO-CALLED ULCER) DIETS UPON 
GASTRIC SECRETION AND MOTILITy.i 

By Burrill B. Crohn, M.D,, 

NE-nr yore, 

AND 

Joseph Reiss, M.D. 

KEW YORK. 

(From the Medical Services and the Pathological Laboratory, Mount Sinai Hospital, 

New York.) 

Medical literature offers several studies of the clinical end- 
results of medical treatment of gastric and duodenal ulcers. The 
chemism and physiology of the stomach after operation has also 
been studied. But practically no information can be obtained 
regarding the direct results upon the stomach of the various forms 
of medical treatment. Whether clinical improvement during an 
ulcer cure depends upon a change in the chemistry and motility of 
the digestive organ remained until recently a matter of speculation 
rather than a demonstrated fact. The most illuminating articles 
on this subject are those contributed by W. W. Hamburger,- of 
Chicago. He was able to demonstrate (by radiographic means) 
during intensive medical treatment the actual healing of ulcers, the 
disappearance of “niche” phenomena and the restoration of normal 
peristalsis and motility. While he refers from time to time to 
changes in the chemistry of the organ as a result of restricted diet, 
his attention is focussed mainly on the radiographic picture of the 
healing ulcers. 

J. Friedenwald and Baetjei^ carefully observed radiographically 
the function of the stomach during medical treatment. Their 
observations led them to conclude that several weeks, even months, 
of protracted diet were necessary before the disappearance of signs 
of abnormal function, such as exaggerated peristalsis, delayed 
motility, irregularity of contour, etc. The studies of Friedenwald 
and Baetjer are the first attempt directly to observe the effect of 
medical treatment on healing ulcers. 

It is upon the chemism and the motility of the stomach while 
undergoing medical treatment that I am attempting to contribute 
some facts. This paper is based on observations made upon 34 
patients. The cases belong in one general group; they were either 
proved instances of gastric or duodenal ulcer or they were cases 
suspected of bearing ulcers. In 5 of the patients ulcer was demon- 
strated by operation at a later date; in 21 of the cases ulcer was the 

* It is a great pleasure to acknowledge with sincere thanks the land privileges 
extended by the attending physicians of the hospital in the course of this study. 

* Am. .Tour. Mep. Sc., 1918, civ, 204. ® Tr. Assn. Am. Phys., 1903, p. 9. 
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clinical diagnosis, based upon the history, physical findings, chemical 
data and radiographic evidence. In the remaining 8 subjects the 
final clinical opinion was that they were suffering from a gastric 
neurosis or a functional disturbance of the stomach. 

The symptoms which these patients presented in common were 
periodic attacks of heartburn, pain after meals, acid eructations, 
occasional vomiting and loss of weight. Practically in all these 
cases hyperacidity was chemically demonstrable, hypersecretion 
was frequently present and delayed emptying of the digestive organ 
was a prominent factor. 

Since intra-abdominal diagnosis at its very best is conceded to 
be inaccurate and open to error, it is better in this study to consider 
the effects of the diet upon the chemistry of a diseased stomach 
Ijer se rather than upon the ulcer when and if present. In this 
study no light is thrown upon the pathological changes that an ulcer 
undergoes during medical treatment. Only the immediate effects 
of the dietary restriction are studied. The observations extended, 
as a rule, over from two to five weeks in each case; the remote effects 
.of medical treatment are not considered. 

Procedure. The routine examination of these patients upon 
admission consisted of a careful history and physical examination, 
extraction of fasting gastric contents, Ewald test breakfast and 
other chemical tests, stool examinations for occult blood and finally 
a thorough radiographic examination. A fractional test-meal to 
establish the type of curve was also performed. After the collec- 
tion of all data the patient was placed upon a restricted diet for a 
period of from two to four or more weeks. During the period of 
observation, fractional test-meals were taken every few days. The 
type of the acid curve, its maximum height, its duration, the presence 
of hypersecretion, the emptyiilg time, etc., were carefully noted for 
any changes that could be interpreted as due to the form of treat- 
ment being instituted. Clinical notes were made from time to time 
so as to ascertain a possible parallel between improvement in 
subjective symptoms and a change for the better in the disturbed 
chemism of the organ. The fractional test-rheal was chosen as the 
best laboratory method for the demonstration of the phases of 
gastric digestion. By this method, so intimately associated with the 
name of Ilehfuss, the height and duration of the acid secretion can 
be computed and plotted, evidence of pathological hypersecretion 
/becomes manifest and the emptying time of the organ accurately 
estimated for a given and constant test-meal (oatmeal gruel in this 
study) 

Basic Principles of So-called Ulcer Diets. There are certain 
general characteristics which are common to all forms of so-called 
ulcer diet. These are: 


* Crohn and Reiss: Am. Jour. Med. Sc., 1917, cliv, 857. 
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] . Administration of highly nutritious foods in small quantities, 
frequently repeated. 

2. Neutralization of the free acid of the digesting stomach. 

This is accomplished by administering high proteid foods, mainly 
milk, with the addition of eggs and later of cereals. Antacid salts 
are commonly employed to assist the neutralizing action of the 
foods. 

An improvement in the motility of the stomach is sought in cases 
in which emptying time is delayed. In the series studied, patients 
were subjected either to a Lenhartz diet carried out without modi- 
fication or to a diet similar to the one advocated by Sippy.^ In the 
diet as we administered it, milk and cream in small doses (2 or 3 
ounces) were given hourly during the day for the first three days; 
cereals were then added twice daily. At the end of a week two eggs 
a day were added and pureed vegetables were gradually introduced. 
All forms of meat were withheld until the third week. Antacids in 
small quantities were given between feedings; bismuth was a 
constant component of these powders. Occasionally gastric lavage 
for food stasis was employed, though this was fortunately rarely, 
indicated. 

Before proceeding to discuss the general eflect of such a diet 
upon the gastric chemism, let us study the individual chemical 
reaction which results upon the introduction into the stomach of 
these various foods. As a control one should keep in mind the 
normal curve of secretion, while employing oatmeal gruel as a 
test-meal or the’ usual Ewald test breakfast. Chart I demonstrates 
the reaction of a patient with a normal cui'A^e to a test-meal consist- 
ing of 240 c.c. of milk. One notes immediately the fact that milk 
causes a high total acidity (up to 128 c.c. ^(j- sodium hydrate per 
100 C.C.); that the height of the acidity is maintained for three or 
four hours; that free acid is present in larger quantities than usually 
met with in cereal or bread test breakfasts, and that the stomach 
takes considerably longer to empty itself. The acid-binding quali- 
ties of milk are apparent in only the first half-hour; thereafter to 
the end of digestion free acid is liberally present. 

Compare this with the exaggerated eftects of a combination of 
milk and eggs (Chart II). The total acid curve mounts still higher, 
reaching a maximum of 146 per cent.; free acid becomes evident 
after one and a half hours and is present in strong concentration 
during the remainder of the digesting cycle. Emptying time is, 
as a result, prolonged, even allowing for the large amount of test- 
meal given. A free hypersecretion of concentrated acid persists 
after the disappearance of the last traces of food. 

. The behavior of a cupful (280 c.c.) of clear bouillon, as recom- 
mended in the von Leube diet, is similarly interesting (Chart III). 


t Jour. .^m. Med. Assn., 1915, Ixiv, 1025. 
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Chart I 



Chart II 
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No considerable binding of acid is at any time demonstrable. A 
high acidity, both free and total, quickly takes place and is main- 
tained for two hours; thereafter the stomach is empty. 

The conclusions to be drawn are: Milk is a strong acid stimulant 
and is only slowly emptied tlirough the pylorus. The combination 
of milk and egg is a powerful stimulant to gastric secretion, caus- 
ing a hyperacidity and hypersecretion, with prolongation of the 
emptying time. Bouillon fails to bind acid and is a mild digestive 
stimulant. 



The justification for the frequent repetition of food in small 
quantities is seen in Chart IV. Here Ave observe the effect upon 
the secreting organ of three ounces of milk repeated hourly. While 
the total acidity remains moderately high (average SO per cent.) 
very little free acid is allowed to accumulate. As the free acid 
curve tends to rise toAvard the conclusion of each fifteen-minute 
period it meets the ncAV portion of milk imbibed and is immediately 
neutralized. Since peptolytic digestion occurs only in the presence 
of free acid, it is apparent that in so far as actual splitting of the 
compound proteid molecule is concerned this stomach is really 
inactive. 

If to this hourly administration of milk Ave add an alternating 
small dose of antacid salts (bismuth and bicarbonate or magnesia 
and bicarbonate in 5-grain doses of each as advocated by Sippj’^), Ave 
are enabled to note (Chart V) that free acid entirely disappears and 
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that even the total acidity is strongly controlled, averaging only 
43 per cent. Peptolysis is absent throughout. 




If the reduction of total acidity and the complete neutralization 
or combining of free acid were the aims of this form of medical 
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treatment, then surely tliis plan of alternate milk and antacids fills 
all the requirements and offers the stomach the optimum conditions 
of anacidity for the cure of an ulcer. 

However, of late much doubt has been thrown upon the hypoth- 
esis that ulcer of the stomach is due to the corrosive action of 
gastric juice. This theory really gained headway before the realiza- 
tion by the older clinicians of the fact that duodenal ulcer outnum- 
bers in frequency gastric ulcers. The charted curve of acidity in 
the duodenum during digestion regularly fails to show the presence 
of any free acid, nor is the total acidity at any time high (Chart VI). 
The similarity between this chart and the preceding one is striking. 
Our approved methods of medical treatment aim to accomplish in 
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Cecart VI 


the stomach the very conditions of combined or neutralized acidity 
which are regularly and normally present in the so-called juxto- 
pyloric portion of the stomach or duodenum. Yet under these 
very highly desirable and optimum conditions of anacidity duodenal 
ulcers appear and grow. 

A closer study of the entire subject tends only to raise more 
doubts as to the modus operandi of cure of ulcers by medical treat- 
ment. The causal relationship between the hydrochloric acid and 
ulcer has not been proved, nor are we able unquestionably to accept 
the hypothesis that the ciu’e of ulcer depends on the neutralization 
of the free acid of the stomach. 

However, clinically, the beneficial results of medical treatment 
cannot be denied or gainsaid; it behooves us therefore to'proceed to 
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study the effects of days and weeks of the administration of such a 
regimen on the gastric secretion. 

Effect of Medical Treatment on Gastric Acidity. Of the 
34: cases which constitute the basis of this study 11 cases had an 
isosecretory or hyposecretory curve and 24 a hypersecretory curve 
of. acidity (Rehfuss«). Let us assume that a beneficial effect of 
the medical treatment would be the diminution of an excessive 
hyperchlorhydria and a return to a normal or hyposecretory type of 
curve. In the^ series observed, medical treatment succeeded in 
causing a definite lowering of the acid curve in 6 of the 11 cases, 
with iso- or hyposecretory curves; 5 of the 11 were unaffected or 
unchanged. Of the cases with marked hyperacidity, numbering 
23 in all, only ( showed a lowering of the acid curve; in the remaining 
16 the curve remained high in spite of persistent and rigid dieting 
and rest in bed. 



The lowering of the acid curve was often very marked, much 
more so in cases of hyperacidity than in those with normal or sub- 
acidity. Chart VII is the curve of a case of functional hyperacidity 
(operative findings negative) before the institution of treatment. 
Chart VIII the same case on the tenth day of a Lenhartz diet. 
The lowering of activity, diminution of hypersecretion and improve- 
ment in motility are marked. 

Cases with normal curve of secretion, though suffering with 
symptoms of heartburn and belching, often show a similarly striking 
reduction of acidity to a subnormal or hyposecretory status. 

Chart IX is the curve before treatment of a case of probable 
duodenal ulcer, with symptoms three years in duration; radio- 
graphically a persistent duodenal irregularity and stasis were visible. 


Jour. Am. Med. Assn., 1914, Ixiii, 11. 
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Chart X is the curve of the same patient on the fourth day of a 
Lenhartz treatment, Chart XI on the seventh day and Chart XII 





Chart X 
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on the twelfth day. The progressive lowering of acidity was 
accompanied by gradual improvement of subjective symptoms and 
disappearance of epigastric tenderness on pressure. This case, 
however, differs from the majority of the cases showing improve- 
ment, in that the reduction of acidity takes place as early as the 
fourth day of treatment. In most of the patients the chemical 
improvement was not demonstrable before the fifth to the seventh 
day. In more favorable cases the reduction of acidity began about 
the end of the first week of restricted diet and was maintained to 
the end of the period of observation. All of these cases but one 
were accompanied by marked relief from subjective clinical 
symptoms. 
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Ghaut XII 


Of the 21 cases in which no reduction of acidity could be demon- 
strated little need be said; their curves resisted, many of them, even 
protracted restriction of diet, often meat-free for weeks. In spite 
of this more than half of these cases showed clinical improvement 
some of them markedly so. 

The introduction of meat on the tenth day of the Lenhartz diet 
or the fourteenth day of. the modified Sippy diet often converted a 
case which was tending toward diminished acidity into one with 
persistent hyperacidity. The following case is an illustration of 
this kind. The patient was one who had been suffering for seven 
months with symptoms of duodenal ulcer. A large indurated ulcer 
of the duodenum was in fact demonstrated at operation several 
months later. Chart XIII is the curve upon admission to the 
hospital (service of Dr. Manges). 

Chart XIV the same on the fom-th day of Lenlaartz diet- 

Chart XV the same on the sixth day of Lenlrartz diet. 

Chart XVI the same on the tenth day of Lenhartz diet, scraped 
beef having been given the patient for the first time on the previous 
day. The marked increase in acidity is noteworthy. 

Chart XVII the same patient on the twelfth day of Lenhartz 
diet, meat having been removed from his diet. A sliglit improve- 
ment is noted. 





Chart XIII Chart XIV 



Chart XV 


Chart XVI 


Vz 1 
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Chart XVII 


Chart XVIII 
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Chart XVIII is the curve on the seventeenth day of diet, still 
meat-free. Note the persistence of hyperacidity. 

Repeated fractional tests of this patient were made up to the 
twenty-eighth day of the diet. (See Charts XIX and XX.) The 
hyperacidity hereafter failed to be reduced. The patient was dis- 
charged from the hospital free of subjective symptoms. Within a 
few weeks he returned with recurrence of his symptoms and was 
subsequently referred for surgical interference. 




Chakt XIX 


Chakt XX 


A vital question must occur to one’s mind at this point. Is the 
reduction of hyperacidity which takes place during medical dietary 
treatment paralleled by clinical improvement, and conversely is a 
resistant hyperacid curve accompanied by persistent gastric 
symptoms? 

Taking the cases as a whole 13 were chemically improved, 21 were 
not, a net chemical improvement of only 38.3 per cent. Yet clini- 
cally 25 of the 34 cases were discharged from the hospital free of 
symptoms, a percentage of 73.5 per cent., not quite as high as those 
presented by Lenhartz or von Leube, but still high. Of the 13 
favorable cases in which the acid curve was reduced and the hyper- 
acidity obliterated, 12 left the hospital symptom-free. 

On the other hand, of the 21 cases with a persistent high acid curve 
in spite of treatment, 13, or 62 per cent., were markedly clinically 
improved. The remaining 38 per cent. (8 cases) left the hospital 
with the same curve as on admission, and clinically unimproved by 
their treatment. 

A certain parallelism between chemical and clinical results is 
obvious. 
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TABLE I. 

Acid curve, reduced, 13 (38 per cent.). 

Clinically improved, 12 (92 per cent.). 

Clinically not improved, 1. 

High acid curve, persistent, 21 (62 per cent.). 

Clinically improved, 13 (62 per cent.). 

Clinicall.y not improved, 8 (38 per cent.). 

The figures in heavj’^ type are the interesting group, namely, those 
in which the curve remained acid-fast, and yet the patients left the 
hospital free of symptoms. 

Effects of Eestricted Diet and Hest in Bed upon Gastric 
Hypersecretion. The fractional test-meal is an ideal medium for 
the demonstration of hypersecretion. As the successive samples 
are removed from the stomach at quarter-hour intervals the propor- 
tion of food or cereal to the digestive fluid becomes smaller. IVith 
normal motility the last portion of the gruel disappears at two hours. 
It is at this time that hypersecretion when present becomes evident, 
for from this point one removes every fifteen minutes a sample of 
, secretory fluid unadulterated by food. This is the pure secretion 
of gastric tubules; it is usually profuse so that large amounts can 
be removed, and it continues sometimes for se^’eral periods or even 
hours after the food has passed the pylorus. In exaggerated 
instances as much as 30 c.c. of pure acid fluid can be remoA^ed ei'ery 
five minutes. 

The exact clinical significance of alimentary hypersecretion (we 
shall omit from present discussion continuous h;\q3ersecretion) has 
yet to be determined. Strauss,’ Zweig® and others' who noted the 
phenomenon described it as a pathological factor and ascribed its 
presence to the existence of an organic lesion of some part of the 
alimentary tract. Gastric or duodenal ulcer, chronic appendicitis' 
or reflex irritation of gall-stones were and are all held responsible 
for the stimulation of this excessive fluid. But opinion is not uni- 
form on the significance of its presence, and we need only quote 
Kehfuss,® who in a recent article spoke of hypersecretion as being 
■of no pathological importance and of its presence in several normal 
■controls. 

The period in the cycle of digestion in which hypersecretion is 
most evident is the period following the evacuation of tlie food. 
The titer of this hypersecretory fluid is usually high in acid, averag- 
ing from 60 to 80 per cent.; practically all of it is free acid; only a 
very small percentage is present as combined acid and practically 
none as acid salts. It is at this period that the pains of ulcer are 
often most marked; this remains true whether we ascribe the pains 

■ Doutsch. Arch. Win. Med., 1895, Ivi, 120. 

s Arch. Verdauungs., 1907, xiii, 143. 

^ Jour. Am. Mpd. Assn., 1918, Ixxi, 1535. 
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\ 

to the direct action of the excess of free acid upon the ulcer or the 
stomach wall or whether we attribute the pains to the exaggerated 
peristaltic waves or hunger contractions which become evident 
cliu-ing-this part of the digestive cycle. 

Whatever the significance, hypersecretion is a common phenome- 
non in gastric and duodenal ulcer; it was present twenty times in 
this series of 34 cases, appearing toward the end of the period of 
food digestion as a postdigestive or alimentary hypersecretion. 

We are interested in knowing what effect, if any, medical treat- 
ment, consisting of a marked restriction in food and rest in bed, has 
upon this factor. A close association is noted between hypersecre- 
tion and hyperacidity; 16 of the 20 instances of hypersecretion were 
in cases with gastric hyperacidity. In 9 of the 20 cases, where 
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Chakt XXI 

present, hypersecretion was markedly improved or caused to dis- 
appear by medical treatment, a percentage of 45 per cent. In the 
other 11 cases, or 55 per cent., no effect was noted. The beneficial 
results of treatment were often very marked in this respect. Thus, 
for instance, Chart XXI is the curve of a case of gastric neurosis 
with hypersecretion, this curve being taken upon admission to the 
hospital, service of Dr. E. Libman. Chart XXII is the same case 
after six days of modified Sippy diet. Note that the character of 
the curve has changed; the acidity is somewhat higher but the 
hypersecretion is less marked, and the stomach empties itself in 
one and three quarter hours. Chart XXIII is the curve on the 
twelfth day of the diet. The curve is quite normal, the observation 
on the chart at the end of two hours being “scant secretion;” 
emptying time is normal. Many well-marked examples of the 
effect of medical treatment in causing the disappearance of hyper- 
secretion could be demonstrated in the cases of this series. In fact, 
this is one of the most striking effects of medical treatment when a 
good result is present. 
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, Miicli disappointinent was felt in that the beneficial chect was 
not accomplished in a greater percentage of the cases. F>]evcu 
cases, or 55 per cent., were in nowise modified by either the restricted 
diet, the use of antacids or the physical and psychical rest accom- 
panying tlie stay in tlie hospital. It is hardly possible to explain 
the failure in this not inconsiderable percentage of the cases. 

Does impro^’^ement in hj-^persecretion accompany a reduction in 
hyperacidity, or, in other words, are both factors effectecl in the 
same manner by the medical treatment? A reference to Table TI 
is instructive. 




Chart XXII 


Chart XXIII 


table II. 

Hyperacidity reduced; hypersecretion improA^ed; clinical result: 
good, 6 cases; poor, 1 case. 

Hyperacidity not reduced; hypersecretion not improved; clinical 
result: good, 8 cases; poor, 3 cases. 

HjTieracidity not reduced; hypersecretion improved; clinical 
result: good, 2 cases. Total, 20 cases. 

It is thus seen that in all but 2 cases, the last two in the table, 
both factors were identically influenced, either both being bene- 
ficially influenced or neither one affected for the better. The 
frequent coexistence of these two factors, and their similarity of 
behavior under treatment, suggests a close association between 
them. 

As for the clinical results of treatment the same inconsistency is 
naturally seen in this group as in those in which only the effect on 
hyperacidity was considered. While in 11 cases, or 55 per cent., 
the treatment failed to affect the hypersecretion, yet 16 of the 20 
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cases, or 80 per cent., Avere discharged from tlie liospitai clinicaJj.y 
much improved and actually free of symptoms. 

Effect of Medical Treatment on Gastric Motility. A¥hat 
is the result of our medical efforts upon delayed emptying of the 
stomach and persistent food residue? 

Before proceeding directlj'’ to a critical revicAv of the cases let us 
consider for a moment, as a preliminary, the question, “Is the 
fractional test-meal a good medium by which to judge the motility 
of the stomach?” There has been much discussion as to the relative 
merits of the roentgenological method for demonstrating delayed 
motility, and, on the other hand, of chemical methods for demon- 
strating postponed emptying. Both methods have undoubted 
value, and either method in the hands of a competent technician 
and obserA'^er, is beyond question, a reliable index of motility. 

The fractional test-meal by alloAA'ing observations at such short 
intervals as a quarter of an hour seems to haA^e the adA'^antage oA^er 
both other methods, these latter being limited to a single observa- 
tion at the termination of a stated interval. With the fractional 
method one can state AAOthin a feAv minutes just wlien the last rem- 
in^t of food has passed the pylorus. In eA^ery instance in AAdiich 
a ^x-hour residue Avas reported by roentgen-ray methods a chemical 
delayed motility AA^as also eAudent AA'ith the Rehfuss method. On 
the other hand innumerable instances are met AAuth in Avhich slighter 
grades of delayed emptying are evident by this chemical method, 
Avhich evade entirely the roentgenologist. 

Using 500 c.c. of thick oatmeal gruel as a test breakfast, normal 
motility with the fractional method may be regarded as one and 
three quarters to two hours; in cases Avith moderate degrees of atonj'- 
up to two and a quarter hours. 

In this series of 34 cases of ulcer, or ulcer suspects, there AA^ere 13 
instances of delayed motility, using the fraction test as a criterion. 
The time of emptying varied from two and a quarter hours to a 
maximum time of thi-ee and a half to four hours. It is in this held 
that the optimum effect of medical treatment was obvious. ' 

The folloAving two charts illustrate the improvement in motility 
which resulted in a case in which the diagnosis of penetrating ulcer 
of the lesser curvature AA^as radiographically demonstrated. Chart 
XXIV is the curve taken upon admission to the hospital (service of 
Dr. E. Libman). Note that after three hours the iodin test for 
starch (oatmeal gruel) was still + -j-. After twenty-six days of 
treatment (Chart XXV) shows emptying time reduced to one and 
a half hours. This result is strilcing. 

Or, another case, one of probable gastric ulcer; sjunptoms one and 
a half years in dmation; periodic remitting attacks of heartburn and 
eructations and loss of weight. Chart XXVI is the curve on admis- 
sion (service of Dr. E. Libman). The note on the chart reads 
“three and a quarter hours p. c., starch Chart XXVII is the 
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cui-ve of the same case after six days of strict dieting; after two and 
a quarter hours the stomach has already evacuated the last traces 
of starch. 

The preceding 2 cases are undoubtedly examples of delayed 
motility due to pylorospasm, for it is hardly conceivable that a real 
organic stenosis would have resolved in so short a period as six days,, 
as obtained in the second of these 2 cases. 



Chart XXVII 


The following charts demonstrate the results of medical treatment 
in a case of organic stenosis due to pyloric ulcer. The patient, a 
man, aged fifty-four years, had been under my observation for about 



Chart XXVIII 


two years. He had residual vomiting, periodic pain and loss of 
weight; his Ewald test breakfast showed high acidity, sarcinEe, yeast 
and marked food stasis. Repeated radiographic examinations 
failed to ^low a defect or suspicion of carcinoma, though confirming 
the delay in evacuation. . Chart XXYIH is the acid curve upon. 
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admission (service of Dr. E. Libman). At the end of three and a. 
half hours starch was still present in all the specimens withdrawn. 
Chart XXIX is the curve on the ninth day of treatment. After 
three hours starch is still present in all tubes. Chart XXX is the 
curve on the fifteenth day of modified Sippy diet. Starch is present 
as a trace after two and three quarter hours, and is absent after 
three hours. It is also noted that the acid curve now falls to normal 
when the stomach becomes empty. 



Chart XXIX 



Chart XXX 

In all but two of the cases of the series emptying time was defi- 
nitely, in many of them markedly, shortened, a proportion of 85.4 
per cent. Still more striking is the fact that clinical improvement 
as noted ran quite parallel with the reported improvement in 
motility. All of the 11 cases in which improved motility was 
accomplished were discharged free of symptoms, while the 2 cases 
in which the delay in motility resisted pup efforts were discharged 
unrelieved of subjective symptoms. 
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A reduction of acidity did not always accompany an improvement 
in the motility. Thus of the 11 cases with improved emptying time, 
in only 3 was hyperacidity reduced, while in the remaining 5 the 
high acid curve persisted. In spite of the persistent acidity all of 
these cases were discharged free of sjnnptoms. 

Hypersecretion was noted 6 times in association with delayed 
emptying. In 4 of these 6 instances it was not relieved by the 
treatment; in these cases, though, the hypersecretion persisted, the 
pyloric stenosis or pylorospasm was relieved and the patient was 
discharged free of symptoms. 

The following is a tabulation of the results of motility test which 
followed treatment and the day upon which the test was taken: 

TABLE III. 


Motility before treatment. After treatment. 

Case 12 2i hours hours (12th day) 

16 3 “ 2i “ (6thday) 

17 2| “ *2| “ (12th day) 

21 31 “ 3 “ ( 9th day) 

21 " (15th day) 

23 3-1“ 21 “ ( 7th day) 

11 “ (10th day) 

11 “ (12th day) 

24 3 “ 21 “ ( 3d day) 

21 “ ( 8th day) 

27 21 “ 21 “ ( 6th day) 

28 21 “ *21 '» ( 3d day) 

21 “ (12th day) 

30 21 “ 11 “ (10th day) 

34 '. 4 “ 11 “ (26th day) 


* No improvement. 

Discussion. Having studiedfin detail the effect of restricted 
diet and rest in bed upon each of three factors which show deviation 
from the normal, let us try to evaluate the relative importance of 
the change which takes place in each of them. Let us attempt to 
estimate the relationship between clinical relief from symptoms 
(cure?) and physiological or chemical benefit. 

Does medical treatment reduce the hyperacidity of ulcer, and if so, 
is this relief responsible for the clinical improvement? 

Does restricted diet cause the disappearance of hypersecretion, 
and if it does, is this the factor that relieves the symptoms? 

Finally, can delayed motility in the presence of ulcer be relieved 
by the feeding of small quantities of food often repeated? And 
if so, is this the factor that brings about apparent cure of symptoms? 
We will discuss these factors individually and collectively, recapitu- 
lating the findings in the body of the paper. 

Medical treatment resulted in a net reduction of acidity in 13 
out of a series of 34 cases (38 per cent.). If we wish to consider only 
those cases with definite hyperchlorhydria, omitting all cases with 
iso- or hyposecretory curves, the percentage of net lowering of acidify 


{ 



90 CKOlIN, REISS : EFEECTS OE blETS tJPO^^ GASERIC SECRETlOA^ 

is still lower (30.3 per cent.). Of these 13 cases chemically benefited 
12, or 92 per cent., were discharged free of s\nnptoms. Loose reason- 
ing might lead one to see a relationship of cause and effect in these 
figures. But if we analyze those cases in which treatment failed 
to invoke chemical relief, and these comprise the larger proportion, 
we find, despite this fact, clinical relief in 13, or 62 per cent., of them. 
In other words, of 25 cases discharged from the hospital free of 
sjrmptoms and apparently well, 13, nearly one-half, retained tlie 
, same height and type of acidity as on admission. If clinical cure 
depended upon relief from hyperacidity then the optimum result 
should be in this class of cases. Almost SO per cent, of the cases 
with hyperchlorhydria left the hospital clinically relieved, yet only 
30.3 per cent, of these showed chemical relief from the excessive 
acid production. 

We can draw two inferences from these figures: (1) Only a small 
percentage of ulcer cases react to medical treatment by showing a 
reduction of acid produced during digestion (38 per cent.) ; (2) clini- 
cal improvement can take place independently of whether the 
hyperacidity is relieved or whether the case remains acid-fast. 

As regards hypersecretion a similar conclusion is soon arrived at. 
Twenty cases in the series showed hypersecretion; in 9 cases, or 45 
per cent., medical treatment caused the disappearance of this abnor- 
mal factor, in the other 11, or 55 per cent, of the cases, medical treat- 
ment failed to alter the hypersecretion. Yet SO per cent, of these 
cases left the hospital apparently well. Exactly 50 per cent, of tlie 
clinically cured cases still retained hj^persecretion upon discharge 
from the hospital, and yet subjectively the pyrosis, heartburn and 
pain had disappeared. 

From these figures we can again draw two conclusions: (1) Medi- 
cal treatment, consisting of restricted diet and rest in bed, causes 
the cessation of hypersecretion in 45 per cent, of the cases, a fair 
proportion; (2) clinical improvement takes place as often in cases 
with persistent hypersecretion as in those relieved of their excessive 
flow of gastric juice, and is apparently not dependent upon it. 

Finally, we shall discuss the relationship between improved gastric 
motility and clinical relief. There were 13 cases of delayed motility; 
in 11, or S5.4 per cent., medical treatment succeeded in alleviating 
this symptom and reducing the emptying time to normal. All of 
these 11 cases were in addition freed of subjective complaints. 
Two cases resisted treatment (motility unimproved), and they were 
discharged clinically unrelieved. 

There are no instances of clinical ciue that could be solely attri- 
buted to reduced acid secretion when delayed motility Avas present 
as a complicating factor. Unless relief is had from the pylorospasm 
we fail to note the disappearance of subjective symptoms. By 
stating that relief of pylorospasm results in clinical cm’e and is prob- 
ably the cause for amelioration of symptoms we have only ansAvered 
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part of the question. Most of the cases in this series were not 
complicated by delayed motility; they were cases with hyperacidity 
and hypersecretion but normal motility. We have tended through- 
out this study to discredit the idea that clinical relief is built upon a 
reduction of the hyperacidity or hypersecretion and can and does 
take place independent of chemical change. 

Then to what change in the physiology or pathology of the 
stomach can one attribute the relief from symptoms in cases not 
complicated by pylorospasm? No data in this study thi-ows any 
light on this question. The answer must be sought and will prob- 
ably be found in the radiographic studies of Ginsberg, Tumpausky 
and Hamburger,^® Carlson, “ Hardt^^ ^^d others. 

These authors have demonstrated the close relationship between 
subjective pain and exaggerated peristalsis or hunger contractions. 
It is quite likely .that restricted diet and bed rest have a quieting 
influence upon gastric contractions, diminishing the amplitude and 
violence of these contractions. Reduction of acidity and secretion 
may or may not accompany the reduced tonus of the stomach. 

The present study has demonstrated that in a fair proportion of the 
cases medical treatment caused reduction of hyperacidity and of 
hj'persecretion. To what can be attributed the failure to effect this 
change in a far larger percentage? The answer probably lies in the 
fact that the marked restriction of food intake is not maintained for 
a long enough period. Almost all schedules of “ ulcer diet” increase 
the number and amounts of food rapidly, particularly during the 
second week. In fact, Lenhartz already introduces meat on the 
tenth day. It is a common observation that hospital patients 
complain bitterly of being starved in the early days of dieting, yet 
it is just at this period that they report the disappearance of their 
annoying subjective symptoms. The end of the second week, which 
usually marks the period of increased alimentation, is a common 
date for reappearance of symptoms of pain and heartburn. It has 
further been shown that it takes up to the sixth to the tenth day for 
the acid secretion to show beneficial result, as evidenced in a lowering 
of the curve. The earliest effect of the marked food restriction is 
probably diminished tonus and contractions and increased rest to 
the stomach walls. The later effect is a fall of acidity and secretion. 
The full beneficial result, particularly on the hydrochloric acid 
production, is probably defeated by a too early return to a more 
liberal diet. The introduction of meat during the second or third 
week is harmful; meat-free diet should be continued for weeks or 
even months. ' 

It is probable, too, that a diet based in its earlier stages on milk 
alone, rather than on milk and eggs as in the Lenhartz diet is to be 

Jour. Am. Med. Assn., 1916, Ixvii, 990. 

” Am. jour. Physiol., 1917, xlv, 81. 

Jour. Am. Med. Assn., 1918, Ixx, 837. 
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preferred. The amount of secretion called forth in the digestion 
of a milk-egg diet is far greater and the emptying time is much 
longer for a milk-egg mixture than for a milk meal, or certainly for 
a cereal meal. Personally, I would favor rather a greater liberality 
and earlier introduction of cereals and more restraint in the use of 
eggs. 

It has been demonstrated in a previous paper by the author’^ 
that antacids sliould be used often and in small doses, lest they in 
themselves increase or stimulate the acid cells to production. Nor 
can the influence of the psychical factor be overlooked, hlental 
contentment during a course of treatment is essential. A nois.y 
hospital ward; the bad example of a bed-neighbor who is a neurotic 
and constantly complaining of the food, the treatment and his 
symptoms; mental disturbance over economic conditions at home, 
are all influences that tend to cause persistence of secretory and 
motor abnormalities and deprive the patient of the full benefit of 
his rest in bed and dietarj'- ciure. This principle applies as well to 
the ulcer cases as it more evidently does to the cases of functional 
secretory disturbances or neurosis. A patient who is unliappy 
during his treatment is unlikely to get well. 

One cannot overlook the physical difficulties of treating many' 
cases by “ulcer diet” in a busy hospital ward. The war intensified 
these difficulties many times by creating a shortage of nurses. It 
is not an easy matter for a limited number of ward nurses to serve 
milk every hour, give antacid medication on the alternating half- 
hours and look after the general wants of the patients in addition. 
Cereal which has been delayed in transit and becomes cold is taste- 
less and to many patients disagreeable to eat. I fear that many of 
the failtues to obtain better results are due to the physical inability 
of even the best hospital staff to live up to the details and the 
schedule of these time and attention-consuming dietary regimens. 

Segregation of cases and special nursing facilities would solve 
many of these difficulties. This probably explains why the results 
in private practice are far better and more permanent than those 
in the hospital public service. 

Cases that fail to show clinical and chemical improvement are 
of two kinds: those with advanced indurated ulcers which are resist- 
ant to treatment and those with marked neurosis. The first class 
can be reduced in number by more persistent and more protracted 
treatment. The second group requires the expert care of a neurol- 
ogist, often of a psychanalysist. Mistakes in diagnosis undoubtedly 
form a third group of not inconsiderable proportion. The beneficial 
effects of medical treatment are seen in those cases of hjqieracidity, 
hypersecretion and pylorospasm accompanying latent cholelith- 
iasis or chronic appendicitis, as well as in ulcer cases or functional 


' Crohn; Jour. Am. Med. Assn., 1918, civ, 801. 
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secretory disturbances. This remark applies to immediate results 
rather than to permanent benefits. 

It is to be regretted that the cases in this series could not be 
observed for a sufficiently long period to determine the durability 
of the result and to determine whether a relation existed between 
improved physiological function and permanent cure or relief. 

There is a large field for research still open along these lines. 
Much remains to be learned regarding the physiology and pathology 
of the stomach during and after medical treatment. It is only by 
close study and observation that we will learn to account for our 
failures and learn to recognize the factors that contribute to the 
clinical cure of these patients. 


CLINICAL EXPEEIENCE WITH SAHLI’S SPHYGMOBOLOMETER.^ 

By Nathaniel Bowditch Potter, M.D., 

DIHECTOR OF THE MEMORIAL LABORATORY AND CLINIC, SANTA BARBARA, CALIFORNIA; 
OFFICIER DE lTnSTRUCTION P0BL1QUE, MEMBRE CORRESPONDANT DE LA SOClilTB 
M^DICALE DES HdPITAITX DE PARIS; UNTIL 1918: PROFESSOR OP CLINICAL 
MEDICINE, COLUMBIA UNIVERSITT (COLLEGE OF PHYSICIANS AND SUR- 
GEONS) ; VISITING PHYSICIAN TO THE NEW YORK CITY HOSPITAL; 

CHIEF OF MEDICAL DIVISION OF ST. MARK'S HOSPITAL; CONSULT- 
ING PHYSICIAN TO THE NEW YORK THROAT, NOSE AND LUNG 
HOSPITAL, AND TO THE CENTRAL ISLIP HOSPITAL. 


When this study was first begun nearly ten years ago it was with 
the purpose of applying a method of studying the circulatory 
efficiency of chronic diseases in measurable units, and so, of esti- 
mating the effect of drugs, of exercise, of rest, of food and of 
other extramedicinal measures, in order to prescribe any or all of 
them sufficiently accurately to promote the most rapid recovery, 
to continue the greatest efficiency and to avoid overloading the 
circulation. 

Up to then no functional tests of the efficiency of the circulation, 
even as satisfactory as the modern functional tests of renal elimina- 
tion, had been devised, especially for chronic invalids with damaged 
hearts, vessels and kidneys. The method of Sphygmobolovietry, 
which the Swiss clinician founded upon the dynamics rather than 
upon the statics of the circulation, certainly promised much; and 
the later simplified and more accurate method of Volvme holoinctry, 
even more. 

I purpose^'' limited my two previous papers- of this series, 

1 From Memorial Laboratory and Clinic, Cottage Hospital, Santa Barbara, Cali- 
fornia. 

-Potter, N. B.: Sahli’s Pocket Sphygmobolometer; Demonstrated at a meeting 
of the Medical Section of the New York Academy of Medicine, November 19, 1912. 
Potter, N. B.: Sahli’s Volume Sphygmobolometer; A Recent Improvement over the 
older Pressure Sphygmobolometer; Am. Jour. Med. Sc., October, 1918, No. 4, clvi. 
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practically to little more than a description of the instruments, 
awaiting a clinical contribution long expected from the Berne Clinic. 
Its place, however, has been usurped by highly technical articles 
which have from time to time appeared in various German journals 
of internal medicine, largely theoretical disputes between the erudite 
Director and one of his former pupils, Christen. Most 'modern 
clinicians, surfeited by carefully studied and prepared methods of 
exactitude, and instruments of precision, have acquired the habit of 
following lines of least resistance, avoiding polemic discussions, and 
largely utilizing only the exact, and the, so to speak, ready-made. 
This natural and mentally lazy tendency, and the incidence of the 
long war have unfortunately prevented, at most clinics, both here 
and abroad, the recognition as well as the application of this new 
conception and method of studjdng the circulation. 

A Third Instrument. The ■writer’s modification of the Volume 
Bolometer. After several j'^ears’ experience with both of these 



Eig. 1 


instruments, the writer became convinced that a more compact 
and portable instrument, and one less liable to break in transporta- 
tion could be made; in other Avords, one so conveniently constructed 
as to require no setting up and taking down each time it was used 
at a different place, and quite as serviceable for house-to-house 
practice as such American Sphygmomanometers as the Tycos and 
Sanborn instruments. The writer has, therefore, de'vised and had 
constructed, with the aid of one of his assistants. Dr. R. R. Newell, 
the simple modification exhibited in Fig. 1. It requires no further 
description than this illustration to make its advantages apparent. 
It enables the observer to take the blood-pressure immediately 
before or after he makes the Sphygmobolometer estimation, Avith the 
same spring manometer. It is so combined as to be very compact, 
portable and non-breakable, and can be applied, taken off, repacked 
in a box 10 x 4| x 2§ inches and slipped into the observer’s bag 
with the greatest ease and despatch. In this respect the writer feels 
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he owes a distinct apology to the distinguished inventor, knowing 
the latter’s ivell founded objections to the substitution of a spring 
for a mercury manometer. If any reasonable demand for such a 
combined instrument occurs, Dr. Sanborn has been kind enough to 
offer to supply it. 

A few paragraphs will suffice to dispose of the pressure bolometer, 
and perhaps this can best be done by quoting from one of Professor 
Sahli’s personal communications. From our own point of view it 
is only necessary to inform the reader that we also had entirely 
substituted the latter for the former instrument, that some of the 
suggestions he so kindly gave us we find very helpful for the volume 
bolometer, as we did for the pressure instrument. We have made some- 
thing more than a thousand observations with the pressure and two 
thousand with the volume bolometer, from which the data, tables and 
charts presented below have been' collected. In the following charts 
and tables we have indicated observations which were made by the 
original pressure instrument; also those obtained with use of the 
volume bolometer by our group of workers in New York and at the 
Memorial Laboratory and Clinic, Santa Barbara, California. My 
reasons for this are, that although in the main our observations have 
proved uniform with both instruments and with both groups of work- 
ers, there has been, almost from the start, great difficulty and delay 
in obtaining duplicate instruments, fresh supply of rubber tubing, 
pelottes, etc., and the substitutes and crude repairs have been 
relatively so unsatisfactory, especially since the war, that some 
discrepancy in our figures has unavoidably occurred. 

We may here quote from Sahli’s personal communication : 

“In regard to the comparison between the estimation of the 
‘Pulse Work’ with Volume and Pressure instruments which you 
have again requested, I can add nothing to what I have already 
published. This proves that the two methods reveal approximately 
equivalent values for the pulse work; that the principle for both is 
correct and that if we employ sufficient care in the optimal adjust- 
ment of the cuff, and with the pressure instrument this detail is 
often tedious and difficult, we can obtain values for ‘Pulse Work’ 
which are clinically useful. Since these values in the figures pub- 
lished do not deviate much, one from the other, and since the optimal 
pressure with the proper application of the cuff does not usually 
vary markedly in the two methods, the pulse volmne (considering 
the optimal pressures as equivalent) may be readily reckoned in 
pressure bolometry from the values for the ‘pulse work.’ ‘Pulse 
Work’ is equal to the ‘Pulse Volume’ times ‘Optimal Pressure’ 
times sp. gr. of hg. Perhaps, for the purpose of this communi- 
cation, this last (sp. gr. hg.) has no significance, so that I have 
disregarded it. 
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“As far as your own estimated figures are concerned (a series of 
observations made upon some of my patients with the estimations 
and equations worked out in detail which I submitted to Prof. 
Sahli for criticism) your method of reckoning is correct. I liave 
taken the pains to go o'\'’er them all ^'ery carefully, and have found 
only quite unessential variations, probably due to the technique of 
your figuring.” 

For the reader who is interested the later bibliogi-aphy upon the 
subject of Sphygmobolometry is appended below. There are, 
however, in addition to the Professor’s own communication, several 
papers of considerable interest. The first,^ from the Berne Clinic 
itself, concerns the combination of Sphygmobolometry and Jacquet’s 
Sphygmography, for the details of which the reader is referred to 
the original article. The second,** from Naegeli’s Clinic at Tubingen, 
in which a number of observations are reported. iN'Iany of them are 
made with the original pressure instrument, chiefly upon normal 
individuals, upon a series of long-distance runners before and after 
a test run, and upon oarsmen before and after a race. The majority 
showed a sharp rise in the work of the pulse at the end of the exercise, 
which he considers a normal response. A few showed no effect, or a 
diminution in the work, which he regards as evidence of a weakened 
circulatory reaction, and which he explains in one case by a drinking 
bout the night before, and in another by the remains of an old 
myocardial lesion. 

The author, Hartman, tested four students before and after a 
drinldng bout, with the uniform result of an increase in pulse-rate 
and drop in the pulse work. Again, he made numerous tests upon 
a few students after an excessive consumption of coffee, tea and 
nicotin, as well as many times after a moderately excessive in- 
gestion of alcohol, practically always resulting in a considerable 
increase in the bolometric values. He concedes the difficulty of 
formulating a definitely normal value, but shows in four individuals 
how little the pulse work varies in one and the same individual, 
over a period of from five to six months. Upon the basis of measure- 
ments on fifty students, he formulates the normal between 6 and 
14 g.cm. In older and stronger individuals the upper normal limit 
may reach as high as 15, and in younger males and in females, fall 
as low as 4|. One of his experiments with twenty students shows 
howowide a variation may exist in the values obtained from the same 
individual, without any pathologic reason therefor.- During the 
course of the spring season two measurements show approximately 
constant values, but the third time upon an extremely relaxing and 


3 Sahli: Ueber-die Verwendung moderner Sphygmographen, speziell des Jaquet’- 
schen, zu sphygmobolometrischen Untersuchungen. Die Sphygmobolographie eine 
klinische methode, Corr.-Bl. f. Schw. Aerzte, 1911, Nr. 16. 

* Hartman, Carl: Untersuchungen mit dem neuen Sphygmobolometer nach Sahli, 
Deutsch. Arch. f. klin. Med., 1915, Bd. 117. 
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oppressingly hot summer evening, sixteen out of the twenty showed 
an inerease of from 1 to 2.5 g.cm. Most of those examined, including 
myself, very few of whom were physicians, felt the excessive filling 
of the arm veins. Upon a few pathological individuals before, 
during and after the use of digitalis, caffein, etc., his records, 
charts and the description of his work show careful, accurate 
observation, and are closely in accord with our own results. 

He concludes as follows : 

1. In perfectly healthy individuals the bolometer values vary 
excessively — from 6 to 13 or 14 g.cm. 

2. The values in a single individual, however, remain remarkably 
constant over months. 

3. Diurnal, phj'^siological conditions, however, lead to not in- 
considerable variations, which exhibit themselves characteristically 
with the bolometer conditions, even when no deviation can be shown 
by any other method. Therefore the analysis of Sphygmobolometric 
measurements, make our knowledge of physiologic, as well as patho- 
logic, alterations considerably more profound than delicate. 

4. The study of a continuous curve upon one individual, charted 
out over a considerable period of time, is especially valuable. 

5. Physiological efforts, such as occur in sports, like long-distance 
running and rowing, will, if the test calls forth a moderate effort, 
produce a moderate increase in the bolometric value ; a greater effort 
will produce a corresponding rise, and as the strength wanes, so too, 
does the bolometric value decrease. 

6. The consumption of alcohol, tea, or nicotin exhibits similar 
alterations. 

7. In the study of the capacity of the cardiovascular apparatus 
in pathological cases one obtains valuable conclusions from the 
bolometer. 

‘8. Digitalis therapy gives successful results in the elevation of 
the bolometric values. When such decrease, so too, does the 
therapeutic effect of the drug. . 

9. Support in prognostic conclusions is afforded by this method, 
when all other methods fail. 

Another important article is from the Clinic of the master himself.® 
Regarding this article Sahli wrote me as follows: 

“It was not until Dr. Dubois had almost completed his thesis 
upon pressure bolometry that volume bolometry originated, so he 
was unable to utilize it. It was soon evident that most of his values 
were lower than the corresponding volume bolometric values.^^ 

“Unable to oversee his work minutely I cannot be sure that each 
estimation was made with an optimal application of the cuff; never- 
theless his clinical observations are quite serviceable if limited to the 
comparison of one and. the same individual at different times, since 

Dubois; Sphygmobolometrische Untersuchungen bei Gcsundon und Krankeii, 
Deutsch. Arch. f. Min. Med., 1916, Bd. 120. 
yoi.. 159 , NO. 1 . — ^JANUAKT, 1920 . 4 
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the chief defect depends upon the anatomical conBguration of the 
wrist-joint region, and so in the estimations upon the same person 
the figures vary but slightly. Although he had estimated a large 
series of normal values, at my insistence they were not included in 
his publication because my assistant, da Cunha, will establish these 
for volume bolometry alone and later on will publish them. I do 
not want to cause confusion by presenting two sets of normal 
values.” 

The article of da Cunha® to which Sahli refers, gives iis normal 
values for the volume of the pulse and for the pulse Avork, Avhich, 
despite the inherent difficulties of the method and its interpreta- 
tion, are of no little utility in the estimation of pathologic cases. 
Da Cunha’s summary follows: 

Statistics for normal males, age sixteen to forty-nine years: 

Radial pulse volume: Maximum, 0.15 c.cm.; minimum, 0.05 
c.cm.; average, 0.09 c.cm. 

Radial pulse work: Maximum, 17.14 g.cm.; minimum, 6.12 g.cm.; 
average, 11.27 g.cm. 

Minute’s volume of radial pulse: Maximum, 11.2 c.cm.; mini- 
mum, 3.0 c.cm.; average, 6.S1 c.cm. , 

Statistics for normal females, age sixteen to forty-nine years: 

Radial pulse volume: Maximum, 0.11 c.cm,; minimum, 0.04 
c.cm,; average, 0.07 c.cm. 

Radial pulse work: Maximum, 17.95 g.cm.; minimum, 5.98 g.cm.; 
aA’-erage, 10.19 g.cm. 

Minute’s volume: Maximum, 8.8 c.cm.; minimum, 2.4 c.cm.; 
average, 5.56 c.cm. 

After a seven o’clock breakfast, taken in bed, the pulse-rate in- 
creases, but there is little variation in the volume and work of the 
individual pulse. Half an hour after a large midday meal the vol- 
ume and Avork of the indiAodual pulse, rise, AAffiereas the pulse-rate 
remains stationary. Two hours after the midday meal the pulse 
volume resumes its original A^alue. The pulse Avork likeAvise de- 
creases, but not with the same regularity. It may return to its 
original A’^alue or it may fall slightly above or beloAv it. The rate of 
the pulse is noAv loAver than before the consumption of food. 

Charts 13 and 14 ilhistratc my oion obserudions on normal or 
ayiiroximately normal subjects before and after the noon meal. 

On changing from a lying to a sitting posture there is an accelera- 
tion of the pulse, but in both pulse Amlume and pulse Avork there is a 
decrease so great that, despite the increase in pulse-rate, there is a 
, distinct fall in the minute’s Amlume and the minute’s work. 

My observations in regard to jmsture are ilhistrated by Chart 6. 

Da Cunha’s article shows that his AVork Avas done in the usual 

' da Cunlia, D. Jose: Beitriige zur Beurtoilung der Resultate der Salili’schen 
Volumbolometrie nach Unteasuchungen bei Gesunden, Corr.-Blatt f, Schweiiier 
• Aerzte, 1917, Nr. 46, 
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accurate fashion of the Berne Clinic. Most of his observations are 
quite in accord with our own. His illustrations are unusually 
simple, clear, and striking. This paper should be consulted by any- 
body planning to utilize the instrument and the method. 

On account of the war, four of the more recent publications^ 
have been, and still are, inaccessible to the reader on this side of 
the water. However, Reinhart’s very recent article^ reveals much 
of what is rhost essential. Reinhart regrets the extreme paucity 
of the literature. 

Brosamlen entirely discards the method because of the influence 
exerted upon the values he obtained by varying vasomotor condi- 
tions. He denies that any conclusions of permanent value in regard 
to the cardiac-systole can thus be obtained. In his last communica- 
tion Sahli replied to the above criticism, pointing out the incomplete 
and incorrect protocols upon which Brhsamlen’s conclusions were 
based j also his entire neglect of the pulse-rate, and failure to report 
the pulse volume in addition to the work. Individual variations 
of the caliber of the radial artery, as induced by the effect of heat 
and cold upon the arm, may of course have been responsible for 
considerable fluctuation in the pulse volume, and so too, may 
general vasomotor influences. Sahli believes, however, that, taking 
all factors, such as pulse-rate, into consideration, dependable values 
for the measure of the volume of the circulation can be obtained, 
unless there are gross vasomotor or anatomical abnormalities of the 
radial artery. 

Reinhart, using the new sphygmovolumeter with great care as to 
application of the cuff, endeavored to determine, by simple experi- 
ments in which the volume of the heart-beat could be considered 
positive, whether a demonstrable increase or diminution of the 
systole would also be manifested in an increase or diminution of the 
sphygmovolumeter volume. Working with large and small hearts, 
on the theory that, aside from anomalies such as mitral insufficiency, 
a larger heart must be associated with a larger heart-beat volume, 
the author obtained results which conformed in eA'^ery respect with 
the roentgen-ray findings. In 130 examinations made with the 
sphygmovolumeter on 30 normal individuals and 25 patients with 
valvular lesions, this author demonstrated the fact that the volume 
of the pulse diminishes as the patient changes from horizontal to 


■ ’’ Brosamlen; Die Bedeutung der Pulsuntersuchung f. die Bemessung des Herz- 
schlagvolumens, Deutsch. Arch. f. klin. Med., 1916, Bd. 119. Dubois: Sphygmo- 
bolometrische iJntersuchungen bei Gesunden und ICranken, Deutsch. Arch. f. klin. 
Med., 1916, Bd. 120. Muller, O., und Brosamlen: Ueber die Eignung der Sphygmo- 
'bolometrie resp. Sphygmovolumetrie zur Bemessung der Systoleagrosse resp. des 
Minutenvolumes, Deutsch. Arch. f. klin. Med., 1917, Bd. 124. Sahli, H.; Ueber 
die richtige Beurteilung der Volumbolometer und die Art ihrer Edinischen Verwen- 
dung zugleich Erwiderung auf den Aufsatz von Dr. Brosamlen, Deutsch. Arch. f. 
Idin. Med., 1917, Bd. 122. 

Reinhart, A. : Ueber die Eignung der Sphygmovolumetrie zur Bemessung der 
Systolengrosse, Deutsch. Arch. f. klin. Med., 1918, vol. c.xxvii. 
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the upright position, corresponding directly with the diminished 
size of the lieart in tlie upright position. This decrease averaged 
20 per cent, to 30 per cent., but in individual cases, amounted to 
45 per cent, to 50 per cent, in special patients. In these exi^eri- 
ments, as the volume decreases the pulse-frequency rises, thereby 
partly, but not entirely, compensating in minute’s ^mlume for the 
reduction in size of the single pulse. Corresponding with the 
diminution of the volume, the maximal pressure also drops as a 
rule 10 to 15 mm. of mercury. 

In a series of experiments with the I'alsalva test, Reinhart 
demonstrated a diminution of the sphygmovolumetric pulse volume 
conforming with the decrease of heart-beat volume demonstrated 
by the roentgen ray. This diminution of the pulse volume points 
to a diminution of the heart-beat volume, and, vice versa, a diminu- 
tion of the heart-beat volume points to a diminution of the pulse 
volume. 

In a third series of experiments, it was demonstrated that fluctua- 
tions in the pulse volume occur under forcible inspiration and expira- 
tion. In pulsus paradoxus and respiratory arrh^dhmia the smaller 
systoles at the beginning of the inspiration were associated with 
smaller pulse volumes. Sixty cases without respiratory arrhj’thmia 
showed, with few exceptions, a decrease in the pulse volume at the 
beginning of inspiration, corresponding to the theoretical decrease 
in the systole on inspiration. 

In his fourth series of experiments the author found that in 
changes of frequency of cardiac contractions, induced by stimulation 
or paralysis of the vagus nerve, by means of pressure and of atropin 
respectively, the high-frequency contractions were accompanied by 
smaller pulse volumes than were the low-frequency contractions. 

Finally, it was shown from pathological cases that jnilse volume 
is dependent on heart-beat volume; as in cases of compensatory 
disturbances with a small systole and in pulmonary edema with 
failure of the left ventricle, where a distinct diminution is noted in 
the volume of the pulse, pulse volume again increasing under 
improvement of the circulation. 

Reinhart, then, in his carefully executed experiments, establishes 
that the pulse volume as measured by sphygmovolumetry is directly 
dependent on the size of the systole; hence the pulse volume regis- 
tered by the sphygmovolumeter affords a method for determining 
the size of the systole. These experiments seem positively to refute 
the violent attack made upon sphygmovolumetry b 3 ^ 0. Miiller and 
Brosamlen. 

What is this d^mamic measurement? Is it of clinical value, 
sufficient to justify the amount of training, patience and time essen- 
tial to its employment? It was not until some ^'■ears after Sphygmo- 
manovietry had been demonstrated to be an essential addition to 
an^’’ phj'sical examination, that it was proved beyond peradventure 
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that even an expert could not estimate blood-pressure with any 
degree of accuracy by ordinary finger palpation of the artery alone, 
although this had formerly been supposed possible. For centuries 
every physician has been palpating the pulse in order to be able 
to determine by the pressure of his finger an approximate value of 
‘pidse volume and indirectl 5 '’, although generally unwittingly, a rough 
measure of imlse work. Without discussing the value of such dynamic 
pulse conceptions, or even whether they do actually fmnish deter- 
minations of the same relative value as for the heart itself, it may 
be stated positively here that none of us who have been working 
with these instruments have the slightest doubt that the ordinary 
finger palpation of the pulse is incapable of furnishing even a skilled 
observer much if any more dependable results in this dynamic mea- 
surement than, unaided by an instrument of precision, he is able to 
obtain of blood-pressure with its static measurement. If we can 
prove, therefore, that these dynamic measurements are of clinical 
value, either in diagnosis, prognosis, or treatment; that they can be 
reasonably accurately determined by Sahli’s latest instrument, 
the so-called Volume bolometer; that the essential skill and experience 
for its use can be obtained by any competent clinician or laboratory 
technician within a brief period; and that the procedure requires 
ffsisbut a moderate amount of time for each estimation; we shall then 
^ definitely demonstrated that the fecund Swiss clinician has 

^ "^adJ3fed another and a most valuable method for accurately studying 
file, circulation, and one from an entirely new viewpoint. The 
^ older method Sphygmobolometry or Pressure bolometry has been 
(j} entirely discarded by its originator at his Clinic at Berne and 
^ per)hanently supplanted by Volume bolometry. Our observations, 
^ hoyeyer, with the earlier method may be utilized in a tabular and 
^ statistical form to prove that even with this inferior, much less 
■ accurate, and much more time-consuming method, quite dependable 
^ ^results were obtained by my assistants after but a few weeks’ training 
'^hd -experience. ® 

_^- With the aforesaid purpose in view, we have, therefore, made no 
special or definite effort to establish a table of normals, based upon 
either decade, sex, size or weight; or to more than point out such 
gross differences in both pulse work and pulse volume as are well 
exhibited by such cases as an emaciated, weakened, starving 
diabetic, well-compensated aortic insufficiency, essential high blood- 
pressure, or an enormously hjqiertrophied heart from long-standing 
chronic nephritis. Such differences will be frequently noted in the 

® I acknowledge with mach appreciation and thanks the devotion, patience and 
industry of Drs. Bradbury, Ordway, Brownlee, Ramurez and others who made these 
observations from which these tables and statistics were collected. Before their 
results were fairly uniform and trustworthy, each one of them required from three to 
eight weeks’ practice, depending largely upon their previous experience with instru- 
ments of precision. Of course their observations were not utilized until they had 
developed this degree of skill. 




102 potter: experience with sahli’s spiiyghiobolometer 

figures below. After several years’ exiierience I believe that this 
new method of studying the circulation will prove to be of essentially 
more value in comparing the daily figures furnished by a single case, 
or of the effects of various methods of treatment, medicinal or extra- 
medicinal in some one individual than in helping us to diagnose the 
disease in question or even to compare one patient with another by 
a single bolometric determination upon each. In the first plaee a 
number of deteiminations would always be necessary in order to 
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Chart 1 


arrive at an approximately uniform figure for this or that individual 
patient’s normal. In 'the second place each patient’s normal radius 
is relatively wide, especially so as compared with the border limits, 
and is influenced by many temporary, even momentary, emotional 
and other unavoidable causes. However, after what may be called 
the normal variations for an individual are once determined the 
effect of various causes when measured in gram-centimeters of work, 
or better still of minute work, should prove of considerable clinical 
value. 
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Accuracy. Chart 1 shows the results of coincident estimations 
on opposite wrists of the same individual by two observers of 
reasonably similar skill and experience. As will be seen in most 
instances, the agreement is striking. Where such wide discrepancies 
result as the last reading on Case 1, and the first reading on Case 2, 
it is generally because of the differences of the size and position of 
the radial artery, perhaps most often the latter; for in the many 
emaciated diabetic patients upon whom most of these tests were 
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Chart 2 


made, the difficulty of adjusting the wristlet properly is almost 
insurmountable, requiring infinite time, patience and frequent 
repetitions. 

Chart 2 shows the variation between similar observations made by 
observers of markedly different skill and experience. 

Chart 3 compares gi-aphically the percentage of variations in the 
two wrists when the observations were made by the same worker 
under as nearly as possible identical conditions, the one immediately 
after the other, utilizing systolic, diastolic and pulse-pressures and 
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work. Although the blood-pressure is much more in conformity, 
yet the difference is not striking. 

Thus it may be concluded that there is scarcely less of accuracy 
or variation in this modern method Volume bolometry than in 
Sphygmomanom etry . 

Time Required to Become Expert. Prof. Salili states ten 
minutes, but this time varies so greatly with the individual tech- 
nician that it is difficult to obtain definite figures. My experience, 
however, with the many assistants who have so devotedly aided me 
in this study has led me to conclude that, like most other painstak- 
ing methods of precision with relatively delicate instruments, the 
whole affair is largelj'- a matter of temperament, considerably a 
matter of training in similar methods, and no little dependent on 
the great quality of patience. From twenty-five to one hundred 
estimations usually fit a competent, well-trained technician to make 
dependable estimations. 



Time Expended Upon Each Determination. Each determina- 
tion requires, according to the speed of the technician, and the type 
of patient, especially the position of his radial artery, upholstery of 
fat about the tendons, and configuration of his wrist, from two to 
three times that required to perform a systolic and diastolic blood- 
pressure determination by the usual auscultatory method with the 
Tycos or Sanborn instrument. 

Applicability, Convenience and Annoyance to the Patient. 
Delirious patients with pneumonia, tin-ashing about continuallj'’, 
render such estimations extremely difficult, or impossible; but the 
ordinary quiet delirium of typhoid fever, or pneumonia, scarcely 
increased the difficulty of its application. The essential importance 
of a placid temperament in the observed as well as in the observer 
is self-evident. In Charts 13, 14, 15 and 16 any reader can readily 
select which of the observed individuals belong to. this enviable 
category and which have an emotional, excitable, unstable nervous 
system. Variations in Minute Work represented by more than 
100 per cent, have been observed to follow such slight nervous 
influences as the interruption of a telephone message. After all, 
it is wise to keep in mind that one essential feature of the greatest 
importance in the correct interpretation of incongruous results 
should first be attributed to the configuration of the wrist and to the 
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varying applic.Ttion of the cuff. In tins res])cct, Prof. Sahli wrote 
me the following helpful suggestions: 

“ Great variations in the configuration of the tissues at the wrists 
of different individuals is responsible for one of the most telling 
difficulties in each application of the cuff’ for a proper optimal 
pressure. In one person the application is extremely easy, in 
another much patience and time are required on account of the way 
the plate is supported on one side by the styloid process of the radius 
and on the other by the tendon of the flexor carpi ulnaris, bridging 
over to a certain extent the pelotte in an excavation of the plate, 
thus: 

“One frequently applies the plate farther up the arm because in 
bony and tendinous individuals it is impossible to succeed at the 
usual point of application, whereas, in addition to the separation 
of bone and tendon higher up, the better upholstered soft parts are 
also of assistance. Another help is sometimes afforded by rernhimj 
the plate along its long axis. 

“The throttled manometer which I formerly employed to avoid 
a loss of energy, proved superfluous and I discarded it. It too may 
be responsible for mistakes in pressure values because sometimes with 
the higher pressxires it does not register correct valves. 

“The glass connections, too, must be of the same very small 
calibre. All these affect the multiplication factor, 4>, which only 
applies to the caliber, the length of the conducting tubes and the 
air content of the system above mentioned. Though very im- 
practical, leaden tubes would be preferable to rubber tubes in 
pressure bolometry. 

“In pressure bolometry spontaneous relaxation of the cuff must 
be carefully avoided, for despite its very good application the vigor- 
,ous pulsating force exerted, may gradually cause it to yield and even 
to become definitely distended. This change is much less liable to 
occur in volume bolometry because of the much less decided varia- 
tions in pressure. As a result of such yielding there may arise 
materially incorrect (too spiall) pressure bolometric values. 

“Certain possible errors may occur even in the reading. As you 
have noted yourself, they depend upon the effect of the variations 
in the respiration and of Traube’s waves (periodic vascular edn- 
tractions) continually dislocating the index and altering the size 
of the excursions. Hence, when the excursions are small much 
practice is needed to read them accurately, especially in pressure 
bolometry. So, too, the endpoint of the excursions is difficult to 
determine in the frequently lightning-like rapidity of the pulsations, 
because the retinal impressions are so transitory that one scarcely 
appreciates the index endpoint wliich persists near the latter so very 
brief an instant as to produce scarcely any color appreciation. This 
difficulty is all the more accentuated because the extremity of the 
index is not a straight cross line, but a sort of swollen meniscus 
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scarcely visible, as a result of the rapidity of the motion. The 
loioer meniscus less bowed than the upper is, therefore, more easily 
read and gives frequently higher readings than the upper. The 
same difficulty -occm’s in both instruments, but is more significant 
in pressure bolometry where the absolute size of index is less. Since 


PERMANENCY OF PULSE WORK 



1915 

1919 

DATE 

m 

3Iay 

12 

May ^ 

13 

October 

19 

May 

14 

MINUTE'S 

WORK 1000 

900 

800 

700 

600 

500 

400 

300 

OOM. 9 

WORK^ 7 

5 

3 

0.06 

COM. 







■ 

■ 

■ 

■ 


■ 

■ 

■ 

B 



■ 

■ 

B 

I 

■ 

B 

















■ 

■ 

1 

1 


■ 

■ 

■ 

■ 



■ 

■ 

■ 

1 


B 

















■ 

■ 

■ 

■ 


■ 

■ 

1 

1 



■ 

1 

■ 

■ 


B 

















■ 

■ 


1 


1 

1 

1 

1 



■ 

■ 

■ 

■ 


B 

















■ 

■ 


■ 


■ 

■ 

■ 

B 





1 

■ 


B 

















■ 

■ 


■ 


■ 

■ 

■ 

B 




■ 

■ 

■ 


1 














m 



■ 

■ 


-i 


■ 

1 

1 

B 




■ 

Bfl 


1 














i 



■ 

■ 


1 


1 

■ 

M 

1 




1 

■ 

B 


B 














H 



■ 

■ 


M 


■ 

1 

■ 

1 




B 

3 

E 


fl 














■ 



■ 

■ 


1 


■ 

■ 

■ 

B 




n 

■ 

■ 


B 














11 


■ 

■ 


1 


1 

P 

1 

B 




■ 

B 

B 
















■ 

i 


■ 

■ 

1 

■ 

(1 

■ 

Wi 

■ 

B 




■ 

■ 

■ 
















■ 

n 


■ 

■ 

1 

1 

U 

1 

1 

■ 

B 




■ 


B 


B 



✓ 











■ 

I 


■ 




V 

IS 

■ 

■ 

B 




B 


■ 


B 













■ 




E 

1 


■ 


1 

■ 

■ 

B 




■ 


■ 


B 













■ 

■ 

■ 


■ 

■ 


■ 


■ 

■ 

■ 

B 




■ 


■ 



















■ 

■ 


■ 


■ 

■ 

■ 

K 




■ 


■ 

■ 

B 




















■ 


■ 

■ 

■ 

i 




■ 


■ 

■ 

B 













K 

1 

■ 





1 


■ 

■ 

■ 

1 




■ 



■ 

B 













■ 

n 

■ 


■ 



1 


■ 

■ 

■ 

B 




P 


■ 

■ 

B 













■ 

K 

■ 


■ 



T 


■ 

■ 

■ 

B 





0 

■ 

■ 

B 













■ 

■ 

a 




1 

■ 


■ 

p 

1 

B 



7 

■ 

■ 

a 










V 

> 




■ 

■ 

1 


m 

1 

1 

■ 

D 

■ 

S 

■ 

B 

■ 

R 




K 

a 

B 














■ 

■ 



■ 





■ 

■ 

B 





■ 

■ 

■ 

1 















■ 







■ 

■ 

■ 

1 

a 




■ 

■ 

■ 

1 















■ 



■ 




■ 

■ 

■ 

B 





■ 

■ 

■ 

■ 














■ 

■ 



■ 




B 

B 

B 

B 





B 

B 

B 







“1 








■ 

1 



■ 




■ 

B 

B 

B 





i 

B 

B 

1 














£!l 

■ 



■ 




■ 

B 

B 

B 





B 

B 

B 

E 










VOL. 0.04 

0.02 

100 

PULSE gg 

RATE 

60 




■ 

gi 



1 




■ 

B 

i 

E 





B 

E 

B 

B 



[_] 












■ 

■ 



i 





St 

i 

P 

' 




S 

B 

i 














■ 


■ 



■ 




i 

B 

B 

B 





B 

B 

S 














■ 


■ 



■ 




■ 

B 

B 

B. 




r 

B 

B 

B 

B 














■ 

■ 



■ 


9 


S 

S 

a 

B 




Bl 

Bl 


B 














; 

S 

a 



■ 


■ 


■ 

B 

B 

K 


S 



SI 

i 

B, 

Bl 









C 









■ 



■ 

■ 

B 

B 

b; 


B 









r-- 

— 3< 














■ 


■ 



m 

B 

B: 


m 




Bl 

Bl 

B. 




« 


cc 


(0 







c 



■ 


■ 


1_ 

Lf 

B 

B 




< 








< 


< 


H 





■ 


(0 



■ 


■ 

a> 


It 

B 

B: 

i 



(0 


11 






ff) 


ll. 

- 

U. 

O' 

- 

- 



m 

■ 


■ 

0 

i 


■ 

0 




m\ 

! 

Bl 

Bl 

0 








0 


« 



t3 

■ 

M 

■ 

->5 

z 

■ 

u 


1 


z 


L§ 



B 

1- 

X 


g 




e 


z 


X 


X 





■w 

X 

L 

2 


2 

1 

X 


1 



B 



3 


3 


R 




X 













L- 

■ 

B 

i 

bj 


B 

■ 

b: 

i 

111 

Bl 

B 


m 


E) 






- 




rt 




0 


Ul 

■ 


■ 

0 



■ 

lii 

B 

0 

Bl 


Bl 



g 




0 


tu 


UJ 


U 



-s 


Ul 

0 

L 

1 

■ 


■ 

w 

.s 

_ 

1 

■ 


_ 

Ui 

10 

BI 

13 

Bl 

Bl 


B 



■ 

CD 


iL 

< 


< 


< 




^ ESTIMATIONS MADE IN NEW YORK 

ESTIMATIONS MADE IN SANTA BARBARA, CAL. 


Chart 4 

the difficulty is repeated at both the upper and the lower ends of 
the excursions, errors in reading of as much as 1 mm. may readily 
occur with rapid pulsation, and, e. <7., at an optimal pressure of 10 
cause variations of about 2 g.cm. I attempted to facilitate the 
readings in very rapid oscillations by employing a diminishing loop 
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and so reducing the rapidity of the retinal impression, but the 
experiment had the drawback of diminishing at the same time the 
absolute measure. Errors may also arise if the system is not 
perfectly tight, and unnoticed the pressure gradually falls during 
the observations and the reflux index movement resulting from the 
falling of the pressure is then superimposed with consequent too 
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Chart 5 


low values. In pressure bolometry this possibility of error is, on 
account of the smaller excursions, of greater significance than in 
volume bolometry. Besides, the optimal pressure frequently falls 
very rapidly without being noticed and too low values are thus 
read off. 
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“The most important cardinal points after all, are: 

Insufficient tension of cuff ; 

Deficient rigidity of rubber tubing; 

Loosening of the cuff; 

Leaking in the system; 

Reading errors on account of the rapidity of excursion and 
the obscurity of the index meniscus with the rapid move- 
ment. 
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Chart 6 


“In the final result of the estimated pulse work all these cause 
negative errors which are responsible for the unsatisfactory results 
that you describe. In general it is evident that with a strong pulse 



110 potter; experience with SAHLi’S SPHYGHOBOLOaiETER 

and high values of pulse work the loss of energy is more difhcult 
to prevent than with low values. 

“ It seems to me that you can very well utilize your own clinical 
observations in so far as they concern comparative observation on 
the same patient, but I should much regi’et your publishing incorrect 
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Chart 7 


results, the cause of which errors I have just explained. Such 
results would better be withheld. Confusion would only result and 
not only pressure bolometry, but all sphygmobolometry be freshly 
discredited. The general medical public is neither discriminating 
nor sufRciently oriented to draw correct, even if not entirely erro- 
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neous, conclusions. Hence, I do not believe sueh an inclusion would 
accomplish the purpose mentioned in your letter, of furthering the 
method. Sphygmobolometry merits support, and although it has 
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Chabt S 


not yet attained an undisputed place in stricken Europe, it should 
acquire such recognition in unprejudiced America. For the moment 
most of the great medical public unintelligently regard the method 


112 potter; experience With sahli’s spiivgmobolometer 


as entirely useless, but 1 am eonvinccrl that eventually sphygnm- 
boloinetry -will entirely reform clinical hydraulics, although by then 
I shall probably have passed away.” 

One final caution, from the patient’s standpoint, is worth men- 
tioning. I have repeatedly observed, especially in high strung, 
sensitive patients, with high blood-pressure and broad excursions 

INFLUENCE OF EXERCISE* 



of the transmitted beat, so decided a trepidation, dread, or fear 
while watching this lively, extensive oscillation of their own pulses 
as to render any such series of determinations quite inadvisable from 
the point of view of their proper treatment. It seems to have quite 
the same effect as in the old days when similar patients builded their 
happiness or misery upon the presence or absence of albumin and 
casts in their urine. 
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Permanency of an Individual’s Pulse Work. Charts 4 and 5 
tend to show that in the ordinary individual the figures for the 
Work or Volume do not vary to any striking degree, in the course 
of a brief number of years. Most of these observations were made 
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Chart 10 


before and after various forms of exercise, and although the response 
to exercise may vary with variations in the patient’s condition, the 
limits within which these variations occur remain fairly constant, 
in spite of the fact that observations were made both in New York 
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and in Santa Barbara, California, with entirely different instru- 
ments and several different observers. 

Vaiuation.s Dependent upon Extr.v.medictn.vd Influences. 
Pulse volume and heart work vary with the ordinary daily jjrocedure 
and happenings of normal life, such as posture, activity, exercise. 
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H: ESTIMATIONS MADE WITH VOLUMDOLOMETER AT SANTA BARBARA, CAU 


Chakt 1 1 

eating, drinking, bathing, nervous excitement, rest, fatigue, etc., 
so that to determine if one or both of these definitely measurable 
dynamic qualities of the pulse can be utilized in estimating circula- 
tory efficiency, we have made a certain number of estimations upon 
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normal and diseased individuals before and after such influences. 
It ought to be helpful, for example, if a certain individual can run 
up so many stairs in a given time and show no effect of fatigue; 
and if an increase in the number of stairs, or the speed with which 
they are traversed results in a moderate increase in minute work, 
we would presumably consider the circulatory response as relatively 
efficient; but if, at the second flight of stairs, the minute’s ivork which 
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Chart 12 

had been moderately increased after .one flight, suddenly fell, and 
especially if at the same time the pulse-rate considerably increased, 
such a result would evidently mean fatigue, and point to a relatively 
inefficient circulation. 

Chart 6 exliibits the difference in minute's work, in two normal 
individuals in the horizontal, sitting and vertical postui'es. In 
changing from fi horizontal to a sitting posture there is typically a 
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considerable decrease in minute's work, which is usually brought 
about by a decrease in pulse volume. The minute’s work increases 
again, however, when the subject assumes the vertical position. 
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Chart 13 


Charts 7 and 8 represent the difference in minute's work in four 
individuals in the early morning, before breakfast, after breakfast 
and before and after the midday and evening meals. The similarity 
of the curves in Chart 7 is quite striking. The lowest points of the 
curves of work, minute’s work .and volume arc all at the early 
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morning reading. This is followed by a slight rise after the inges- 
tion of food. The activities of the day and inerease in temperature 
of a very relaxing summer day, result in markedly higher readings 
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Chart 14 


at noon, but these high readings are followed by a drop after the 
noon meal. In the evening again tlie readings are high, followed by 
a further increase in minute’s work after the evening meal, this 
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increase being due to an increase in pulse-rate rather than to any 
change in volume. The observations illustrated by Chart 8 were 
made upon nurses, interrupted at their work, where influences other 
than food were probably present. There is, however, a general 
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tendency for the minute’s work to increase after meals. These 
observations were made on a cool, bracing day when there was 
little change in temperature during the day. 

Charts 9 and 10 represent the effect of some different types of 
exercise in two normal individuals. Here the normal reaction to 
exercise is an increase in minute’s work, generally accompanied by 
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a corresponding increase in gram centimeter’s work and in volume. 
Where there is a decrease in minute’s work it indicates fatigue. 

Chart 11 shows the efl'ect of fatigue on four normal subjects. 
The readings were taken before and as soon after exercise as it was 
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Chart 16 

possible to adjust the cuff; thereby obtaining a marked decrease 
in work and minute’s work. 

"Chart 12 shows the effect of fatigue and the gradual return to 
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normal after the initial decrease in work. Readings were taken at 
intervals of one ininnte, two and a half, four, six and ten minutes 
after exercise. 

Charts 13 and 14 represent the effect of food in six individuals. 
There is generally a marked rise in minute’s work, gram centimeter’s 
work and volume after the ingestion of food; and this is especially 
well shown in Chart 13 where the subjects are more nearly normal 
than those of Chart 14. 

Charts 15 and 16 represent the effect of food in these same indi- 
viduals, under similar conditions, at the same time of day, when this 
food was supplemented by a certain amount of alcohol. There is 
less regularity in the results obtained in these two charts than, in 
the two preceding, uncomplicated food charts, but the general or 
average tendency toward a rise after the meal is the same. 

Summary. 1 . It is evident that the method of volume bolometry 
is relatively simple, easily applicable, not unduly time-consuming 
and of at least practical accuracy. 

2. To determine whether the results obtained therefrom are 
sufficiently valuable either in estimating circulatory efficiency, i. e., 
a functional circulatory test, or in following, or judging the effect 
of medicinal, or extra-medicinal methods . of treatment, more 
clinical experience under a greater variety of conditions must 
necessarily be available. 

3. It suggests a new conception of the circulation and certainly is 
worth further study. 

4. It is better adapted to. clinic or perhaps to office practice than 
to routine private practice at a patient’s home. 
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THE RAPIDITY AND PERSISTENCE OF THE ACTION OF DIGITALIS 
ON HEARTS SHOWING AURICULAR FIBRILLATION.^ 

By G. Canby Robinson, M.D., 

ST. LOUIS, MISSOURI. 

(From the Department of Internal Medicine, Washington University School of 
Medicine, St. Louis, Missouri.) 

The fact that digitalis requires many hours or even days to affect 
the heart when given in the usual doses, has been perhaps the chief 
disadvantage in the use of the drug in cases of heart disease in which 
prompt action is urgently indicated. It is well known that repeated 
doses must be given before the action of the drug manifests itself, 
and it is often difficult to determine accurately when the action 
begins. There has also been considerable discussion as to how long 
the drug remains effective after its administration is stopped, a 
point of important bearing on the so-called cumulative action of the 
drug. 

In order to gain further knowledge regarding these questions, 
the effect of large single doses of digitalis has been observed on a 
selected group of patients suffering from a form of cardiac disorder 
which is definitely infiuenced by the drug. AU the cases studied 
were demonstrated by electrocardiograms to suffer from either 
auricular fibrillation or auricular flutter, and in all the ventricular 
rate was abnormally rapid. Care was taken in every case to make 
sure that the patient was not under the influence of digitalis when the 
large dose was administered, either by the history, or the statement 
of the physician sending the patient into the hospital, or by a period 
in the hospital of at least ten days Avithout the administration of the 
drug. 

Digitalis was given by mouth in the form of the tincture and the 
dose was regulated according to the method worked out by Eggles- 
ton.2 The underlying principle of this method is to give in one or 
several frequent doses the entire amount of the drug which may be 
expected to produce the maximmn therapeutic effect. The tincture 
of digitalis used was purchased from a reliable manufacturer and 

I Read before the Association of American Physicians, Atlantic City, June 17, 
1919. 

- Digitalis Dosage, Arch. Int. Med., 1915, xvi, 1. 
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each l6t of the drug was standardized by the “ cat method/’ described 
by Hatclier and Brodie.^ 

It was found that 1 c.c. of the tincture injected intravenously 
was approximately the lethal dose for one kilo of body weight of 
the cats used, and following Eggleston’s results, 0,15 c.c. was given 
for each pound of body weight of the patients. The dose, amount- 
ing to 15 c.c. per hundred pounds, was the maximum, and was 
usually given as a single dose, although in some of the earlier cases 
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Chart I. — Case 9 of Table. Mitral stenosis and auricular fibrillation. The upper 
solid line indicates the heart-rate counted by means of the stethoscope placed over 
the apex-beat. The lower solid line indicates the radial pulse-rate. The broken 
line indicates the pulse deficit or the number of cardiac contractions that could bo 
heard per minute, which produced no palpable pulsation in the radial artery. The 
time when the single dose of digitalis caused the initial and maximum effects are 
indicated. The increase in the rate of the radial pulse and the fall in the pulse deficit 
with the decrease in the heart-rate arc well shown. Initial effect in two hours. Maxi- 
mum effect in twenty-four hours. Duration of effect not determined. 

the dose was divided into tliree or more parts and given four to six 
hours apart. The clinical results obtained in giving large single 
doses of the drug to about 100 patients have been convincing of the 
correctness of Eggleston’s work. This will be demonstrated also 
by the cases tabulated in this paper. The doses usually ranged 
from 15 c.c. to 25 c.c. of the tincture. 

The patients forming the basis of this paper were studied during 
continuous rest in bed. The heart rate was counted several times 


’ Biological Standardization of Drugs, Am. .Tour. Pharm., 1910, Ixxxii, 3G0. 
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a day by a member of tbe medical staff, using the stethoscope over 
the heart, for a number of days whenever the withholding of the 
drug seemed justified. The radial pulse was also counted, and 
these findings, together with the pulse deficit (the difference between 
the heart and radial rates), were charted. After the digitalis was 
given similar counts were frequently made, in some cases at fifteen- 
minute intervals, for several hours. The results of three observations 
are shown in the accompanying charts. 
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Chaht II. — Case 11 of Table, Mitral stenosis and insulEciency, chronic nwo- 
carditis and auricular fibrillation. The three lines have the same significance as those 
in Chart I. The time when digitalis began to be ineffectual is indicated by the increase 
■ in the heart-rate which began ten days after the administration of digitalis. Initial 
effect in three hours. Maximum effect in twenty-six hours. Duration of effect ten 
days.. 

The weU-lmown effect of digitalis in slowing the ventricular rate 
in cases of auricular fibrillation was used as indicating the action 
of the drug, and practically afi of the cases included in this paper 
showed an abnormally high ventricular rate before digitalis was 
given. Two cases of auricular flutter are exceptions to the foregoing 
procedure, and here the disappearance of flutter, as demonstrated 
by electrocardiograms, was taken as evidence of digitalis action. 

Twenty-six cases were studied and tabulated. 

In 16 cases the observations were made at intervals sufficiently 
frequent after the single dose of the drug was given to determine 
accurately the time when the digitalis became effectual. The drug 
was considered to have affected the heart when the ventricular 
rate first became slower than it had been at any time previous to 
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the administration of digitalis and when tlie ventricular slowing 
continued, so that the rate of the ventricles assumed a definitely 
new level. In 2 cases the permanent disappearance of auricular 
flutter was taken as the indication that the drug had affected the 
heart. In all of the 16 cases so observed the heart was affected by 
digitalis in from two to five hours after the oral administration of a 
single large dose of the tincture. 
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Ghaut III. — Case 25 of Table. Syphilis, chronic myocarditis and aortitis. The 
three lines have the same significance as in Chart I. Single dose of 20 c.c. of the 
tincture given. Irdtial effect in three hours. Maximum effect in six and a half hours. 
Heart-rate remained slow for twenty-two days. 


The maximum effect of digitalis was considered to have occurred 
when the ventricles attained approximately their slowest rate and 
when the pulse deficit had disappeared or reached its lowest comit. 
It was usually quite clear when the maximum effect occurred, but 
in some cases in which frequent heart-rate counts were not carried 
on long enough tlie maximum effect can only be approximated. 
The charts from the 26 cases studied indicate there is some differ- 
ence in the lengtli of time required for a single large dose of digitalis 
to produce the maximum effect on cases of auricular fibrillation, 
and the cases fall into two groups. 





THE EFFECT OF A MASSIVE DOSE OP DIGITALIS ON CASES OF AURICULAR FIBRILLATION 


feOBINSON: ACTION OF DlGi^ALiS 5N THE HEART 


125 


P 

Q 


S 

s ^ 


o 


c3 


d 


>» 

C3 

'TJ 


Oi Ol 

Q> O r* 

OJ 03 *2 
O O ^ 

'd'd w 

ea cJ'Tj 

P P 
S §=“ 

0!) CO 
>>>»^ 
'd'o'S 


o 

'd 


& 

'd 


O CO 00 


•d 

00 


id 'd 

W * . ” c3 •• 
2. 05 w fl P 

- I||il 

„ ^-ST! 

1-1 Id o ^ C3 


C3 

,n 

c 

CD 

"B 

^ fl 


2 ® 2 
b ^ b 

'd'S'd 


t- to 

c3 b 

-p 2 


ft c3 


ro 02 p»j aj 
r*^ c3 >1 
e3 c3'C ci 
'd'd^.'d 


(N 

O* 


0Q**-» , fD»<« 
b 00 ^CO 

o'«ooo^ 
O oOOtO tf 


rd 

50 

N 

t-i 

N 

N 

Cd 

tH 

d b ® 

rd.d U 

nnco 

A 

•>4C1 

1—1 

b»P ro 
-P-i^. ^ 

iM i-l*^ 

NNCO 

O 

cd 

MO 

00 

N 

Cd 

^'io"o 

cdooo 

nT 

CO 

OOOid 

COOM3 


. .02.. 

to 02 b ® 02 , 02 . 
«-<tH,^bbo3*-'Qo 

w <N 1-t M O O 
THt-To o o c<r to" o’ 

05 CO W O b“ 1-^ C2 t- 


CO 


c 

o 


^ ca 

05 C P 

*-•13 S 

•p a . . 5 

*5 ® 02 o 

® >t C2 
*H ,G J2 

of Poo'd 
O'PcOC^ ^ 


CO 


-ft .dj3 


02 02 02 
tl t>4 P 

^ '1^ 


CO CONN 

CO OrjTo 
O OrHOO 


^ 02 02 02 b 


Old* CON O 
OO 1-^0’-^ 


N 


C2 


CO 

<NU5 £ 

O 

o 

o 

OMOO 

r> 


00 


TO-al ‘-' 


CO 

N 

LON CO 

N 

COCOr-* 

N 

w 

r-1 tH 

C2 

*.> 

3 

s 

s 

CO 

1-1 

1 

o 

CO 

rH 


1 1 1 

OON 

Ni-ii-i 


N Id 02 

rH 

1 

O 

N 


OidOOl^O 

oot-idoO'j* 

rH 1-1 »-l »H N rH 

Id i o Id li o 

Id N CO O CO 


.£ c 


CO 

c 


CO 

d 


Q 


u020a2UCQ002C02 . 

" C2 o 42 -c « a> o 

^o2*5{nC;oi^oaPo2.- 

Id o o o o o <5 
od’^N’dN'do'OiO'^O 
1-H N N N rH N 


4) 

.0 0 

• “ ,1 s “ 

tO»-lC5 


»d^ 

t? 5 d t> w 

52 C5 W « t? 
0*^0000 
1-1 N NtM 


d C2 d 
d d d 

idotd 


-d 

^» ... . 
ci d » » d d 

«o d » w 
o'^idooid 

r-H l-HNNr-l 




tfi 

3 


S H 


02 * 


'C 2 M 
' p-p 


p 


n 

03 P 

’■3 ^ 
*b.® 

'S 


o 

d 

,2 

'S 

£ 

p 


"d 

d 

d 


o 


5 d H 


ft 


>> 

a 


ft 


c 

c5 
C 

»-t 5j 

C2 .— 

^ P 


.2 p S 

.5 .2 *5 

'H JP 


>» 

a 


o'ft « ft o 

-- oJp 4) fi 

2 d fl 5 

^ 2,-..2 ra 

c3 d c3 d^ 
‘u 0*C O eS 

02 b a b H 

-JJ .4J 

■5 "-S 


.-s 


s e 5 

d 02 d 02 « 
c-- m-- m 

r'S; 5'S« 
"’nSo,'-- 


02 J 

'ot 02 I 
O"^ • 
tM 03 J 
C2 O « 

s’w a*< 
^02«< 
f_ 03^ 
2 C3— . 


3 

02 

d 

■d 

d 

c3 


_ 02 

]3 pj5 


1.2 § 

'to‘^ 

c3 2— -ti 
^’C o P*P 
-• u p* l-> >-« 
2-2 2-b c3 

2 t. d;d 42 
5*< 


O 4) 
P /"i t2 

O P 02 
"2 -u 

' 03.di— ^ 

o c3 
' d ^*C 
op 


-s'S 

-<-» eS 

^ o 
53 >» 

O £ 

o 

>> ... 

C 02 
P U 
'd.'ti >2 

d o o 

d W)£ 

02 

*02. 

O 

P^ 

O rt 

rt-P rt 
u ft M 


02 


» 2 
a® 


>»>»>» 

52 52 O 

d d P 

C2 C2.0 

‘S*5 o 

sss 

.5 5«S 

'd'd’d 

d d P 

c3 c3 c3 
02 02 02 


ft 


>> 

52 

P C 
02 02 ^ 


.iU 02 

l.d’S 


a 


E 

2 § S 

.S •« c 

m o:*-* 

^pII 

ftp ftp 

r*> 02 ^ 02 


' Id *-*^ b ^ r*^ ^ 

" -i H 


b '^>*ro’S 5 

ij 2 o o o 02 

52 p C3 C2 

02 2 42 02 02 «.d 

*3 •‘^.2'd 

02 02 07 02 (-1 
o c3 

*n 3 c3 d c3 C 02 

-2 a'S-S.5-2 

^.,-<dlW.4W 02 1-4 

< rd 


2 ® s ::'55 

.02 2 e.2 c 

"S 00*3 p 

X'd 4> ej 52 ei'd 

b ft o I- o *- 1 - 

■2 g 3 

U C V-4 ^ W.4 1— 4 4. 




f=4 fa 




NOt' 
co-t'id 
^NN 
CO CO CO 


O Cd o 


-- lO c-l o 


CO CO CO 


'C* O i-» 
C2CO-C< 
•c' Id 
CO CO CO 


cd 05 o o 

CO— »0 C5 CO 

CiO— ' — ' N 

CO-C'-C' 


-•Ciidf'- 
53 •— Id w 
oi-T-dJo 


00C5O C5 CO -fiotd r- CdftO 


126 


ROBINSON; ACTION OF DIGITALIS ON THE HEART 


In the first grou}) of 19 cases the inaxinnun effect of the drug 
occurred in from fifteen to twenty-six hours. In a second smaller 
group of 6 cases the maximum effect occurred in from six to nine 
hours. The cause of the difference between the two groups is not 
apparent. In a case of auricular flutter in which the normal cardiac 
rhythm supervened after digitalis was given no statement as to the 
maximum effect can be made. 

In order to determine the length of time which the drug controlled 
the heart the patients were kept constantlj’’ in bed and the ventric- 
ular rates were counted by the stethoscope several times a day. 
When the ventricular rate began to accelerate and the pulse deficit 
to increase the drug was considered to have begun to be ineffectual. 
At this time another dose of digitalis, usually half the amount 
originally given, was followed by a prompt fall in the ventricular 
rate and in the pulse deficit. The rise in the ventricular rate was 
practically always accompanied by an increase in the symptoms of 
cardiac ineflBciency. 

In 12 cases in which the time when the drug began to be ineffec- 
tual was clearly indicated, digitalis affected the heart for from four 
to fifteen days, the effect lasting on an average of nine days and six 
hours. In 1 case the ventricular rate remained slowed for twenty- 
two days, when the patient was discharged from the hospital witli- 
out receiving another dose of tlie drug, although the primary effect 
had been very striking. In another case the ventricular rate began 
to accelerate thirty and twenty-eight hours respectively after each 
dose of 10 c.c. of the tincture, given several days apart. In the 
remaining 12 cases no statement regarding the duration of the effect 
can be made, as subsequent doses of the drug were given before the 
effect of the initial dose had begin to diminish, or, as in 1 case in 
this series, the patient died four days after the initial dose. 

From this series of cases it may be stated, however, that altliough 
the effect of a single large dose of the tincture of digitalis on the heart 
is not constant, it usually lasts from four to fifteen days, and averages 
nearly ten days. 

The persistence of the action of digitalis is of considerable prac- 
tical importance, and has been the subject of several investigations. 
Hatched has shown that various digitalins vary in their persistence 
in experimental animals and that the persistence also varies markedly 
in different animals. He showed that the effects of digitonin and 
digitalis persist longer than do those of the other digitalins in 
common use, especially in cats. He found that the effects of a single 
large dose of these drugs, administered intravenously, may persist 
for a full month. Cohn, Fraser and Jamison^ investigated this 
subject, determining the persistence of the drug administered orally 

< The Persistence of Action of the Digitalins, Arch. Int. Med., 1912, x, 268. 

5 The Influence of Digitalis on the T-wave of the Human Electrocardiogram, 
Jour. Exp. Med., 1915, xxi, 593. ■ 
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to patients by the change in the T-wave of the electrocardiogram. 
They found that this change, which was brought about by digitalis, 
persisted for from five to twenty-two days after the administration 
of the drug was stopped. Although this method of determining the 
effect of digitalis was not consistently followed in our series of cases, 
the impression was gained from several cases so studied that the 
return of the T-wave of the electrocardiogram to the form present 
before digitalis was given occurred a day or two later than the 
acceleration of the ventricular rate. 

Eggleston® has also been among those who have studied the 
duration of digitalis action in man. He determined the length of 
time that various cardiac disturbances produced by the drug per- 
sisted and found that coupled beats (regularly recurring premature 
ventricular contractions) persisted for from four to twelve days 
after digitalis was discontinued, while other disturbances of the 
cardiac mechanism caused by digitalis persisted for a shorter length 
of time. 

A matter that has been frequently discussed regarding the effect 
of digitalis when administered by mouth has been the question of the 
rapidity of its absorption from the alimentary tract. The study 
of our series of cases seems to throw some light upon this subject. 
It has been customary to consider the absorption of digitalis from 
the alimentary canal as irregular, slow and uncertain and the factor 
of absorption has been called upon to explain differences in the 
amounts of the drug required to produce the same effects in different 
individuals. Recently, Wedd^ found there was a wide difference in 
the amounts of digitalis necessary to produce certain toxic effects 
in different individuals, the individual variation being from 20 c.c. 
to 100 c.c. of the tincture given in large but not single doses. The 
variation, he believes, is due to variations in absorption. Tliere is, no 
doubt, definite difference in tlie rapidity of absorption of different 
digitalis preparations, as Haskell, McCants and Gardner® have shovm 
experimentally, and they find that the tincture is better absorbed 
from the gastro-intestinal tract than the infusion, and is equally as 
well absorbed as other preparations. 

Eggleston concluded from his study of the effects of large doses 
of the drugs that digitonin was more completely absorbed than 
digitalis, but, nevertheless, he found tliat both of these preparations 
are probably rapidly and fairly uniformly absorbed from the ali- 
mentary canal of man. 

The fact that a single large dose of the tincture of digitalis uni- 
formly affected the heart of all of the cases in our series in which its 

' Clinical Observations on the Duration of Digitalis Action, .Jour. Am. Med. Assn., 
1912, lix, 1352. 

’ Observations on the Clinical Pharmacology of Digitalis, Bull. .Johns Hopkins 
Hosp., 1919, XXX, 131. 

* The Rate of Absorption of Various Digitalis Preparations from the Gastro- 
intestinal Tract, Arch, Int, Med., 1910, x\iii. 235, 
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initial effect could be determined in from two to five hours, offers 
a strong argument for the fairly rapid and uniform rate of absorption - 
from the alimentan,' tract of patients vdth heart disease. It is true 
that the maximum effect did not show so uniform a relation to the 
time of administration, but it seems probable that factors other than 
absorption maj’- have been responsible for the variations in the time 
required for the maximum effect to occur. 

It is this rapid and uniform rate of action of the drug when 
administered in large single doses as herein described, which espe- 
cially commends the use of digitalis in this manner therapeutically. 
It is felt that further studies are required before such large doses 
as were given should be recommended for general use, especially 
when patients are not under constant observation in hospitals. 
But the method has been sufficiently tried so that it seems entirely 
justified whenever rapid digitalis action is strongly indicated, and 
our experience leads us to believe that it is a much safer method 
of obtaining rapid digitalis action than the intravenous adminis- 
tration of digitalis bodies, especially strophanthin. Nearly all the 
cases reported in this series showed verj’’ striking clinical improve- 
ment within a few hours after the administration of the single large 
doses of the tincture of digitalis. It is particularly on this account 
that it is felt that Eggleston’s conclusions as to the dosage of the 
drug are essentially correct. 

Stomary. a series of 26 cases of auricular fibrillation or flutter 
are reported, to which large single doses of the tincture of digitalis 
Avere administered by mouth. The drug used was standardized and 
Avas usually given in doses ranging from 15 c.c. to 25 c.c. 

The study of these cases demonstrates that such doses of digitalis 
affect the heart of cases of auricular fibrillation or flutter at a rela- 
th-eb' constant time after administration, in from tAvo to Aa'c hours, 
indicating that the drug is absorbed from the alimentary tract at a 
fairly rapid and uniform rate. The series of cases also demonstrates 
that the maximum effect on the heart is usually obtained in about 
twentj'-four hours and generally continues to be effectual for from 
four to fifteen days, or on an aAwage of nearly ten days. 
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Experimental Phaema-cology. By Hugh McGuigan, Ph.D., 
M.D., Professor of Pharmacology in the University of Illinois/ 
College of Medicine, Chicago. Pp..250; 56 engravings; 7 colored 
plates. Philadelphia; Lea & Febiger, 1919. 

* 

This is, to quote the author, “an attempt to present experimental 
pharmacology in a brief, concise form, yet give the student an 
adequate view of the field.” The book contains a suinmary of the 
main facts of pharmacology, in outline form, with directions for 
illustrative experiments, arranged with regard to the action of drugs 
on the various physiological systems. The introductory chapters 
contain general information to be found in standard text-books, and 
will be valuable to supplement a course of didactic instruction. The 
outlines of major facts of pharmacology suggest the “ quiz compend” 
method and are not conspicuously good. Accompanying these out- 
lines are dhections for some 320 illustrative experiments, the perform- 
ance of all of which, while of undoubtedly great value, would be 
quite beyond the time available in the usual course of instruction. 
The author, however, suggests elimination or division, but does not 
indicate clearly just how this can be accomplished so as to return 
the greatest possible benefit to the student. The arrangement is at 
times unusual ; the anesthetic action of ether and chloroform and 
the action of the alcohol-chloral group on reflexes are discussed with 
digitalis and the nitrites under Pharmacology of the Heart and 
Blood-pressure; experiments with bromides and cannabis are given 
in the chapter on the closed method of anesthesia; epinephrin is 
listed in the chapter entitled antagonism. Few experiments of an 
analytical character are included, most of them being aimed rather 
' at an exposition of the action of the drug than an analysis of the 
precise method in which these effects are produced. The chief 
fascination of pharmacology, as a field of investigation, lies in experi- 
ments of the latter type, and it is unfortunate that the student 
entering this field for the first time should be left unaware of its 
legitimate pleasures. Nevertheless, these criticisms aside, the book 
is decidedly a departure in the right direction. It emphasizes to 
the student the value of ex*perimental pharmacology and furnishes 
a much needed scientific background for the study of applied 
therapeutics. C. F. S. 
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Physical Diagnosis. By Richard C. Cabot, Professor of INIedi- 
cine, Harvard University. Seventh edition. Pp. 527; 263 
figures and 6 plates. New York; William Wood & Co., 1919. 

This book does not need an introduction, as it has long been 
recognized as one of the foremost books upon physical diagnosis. 
It is founded upon good, sane clinical judgment with two underljdng 
basic principles, thoroughness and common-sense. Dr. Cabot puts 
forth the basic principles of physical diagnosis, and in no case does 
he claim overexaggerated evidences from any one physical finding. 

In this volume much new material has been added. Cardiac 
signs of nervousness as examplified by the D. A. H. cases are given 
the proper interpretations. It is pointed out that the simple goitre 
will sooner or later cause cardiovascular changes similar to those due 
to sj^ihilis or other causes. This is always associated with an eleva- 
tion of the systolic pressure with myocardial changes and of very 
slow development (average fourteen years). The diastolic pressure 
in these cases remains little if at all elevated. In the toxic goitre 
these changes are more rapid and usually come on witliin a year. 
Dr. Cabot again puts forth the growing idea that in the rheumatic 
endocarditis cases there is always an association or combination of 
stenosis and regurgitation. He also goes further and believes that 
practically all these cases are due to some variety of the strepto- 
coccus. Hilus tuberculosis is brought into a place of importance 
but again the word of caution is given that unless there is an associa- 
tion of sjTnptoms the diagnosis should not be made as to its being 
active. It is pointed out that tliese are childhood infections, starting 
in the deep tissues around the hilus and there remaining dormant 
until adult life is reached. This is undoubtedly one of the most 
important factors set forth in the book, as these comprise a large' 
number of the so-called “closed cases of tuberculosis” discovered 
in the course of a roentgen-ray examination. 

It is to be regretted there are so many typographical errors in this 
most important book, but, nevertheless, this does not detract from 
the vast amount of most important knowledge contained therein. 

T. K. 


The Future of Medicine. By Sir Jajies IMackenzie, Consulting 
Physician to the London Hospital. Pp. 238. London: Oxford 
University Press, Henry Frowde and Hodder & Stoughton, 1919. 

This little volume comes at the close of the active career of one 
of the foremost clinicians and investigators in clinical medicine now 
living. He has detailed the circumstances that led him to undertake 
his researches and the methods employed in carrying them out. 
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He has found much to criticise in medical education, research and 
clinical medicine as conducted at present. 

The principal point of attack has been on the so-called ideal of 
medicine, dominant today, which is alleged to depend upon the 
revelation of the signs of disease by some mechanical contrivance 
devised in the laboratory. This trend in modern medicine has been 
vigorously protested against on the ground that not only is the 
knowledge to be gained by laboratory methods liable to be misleading 
if not carried on in conjunction with careful clinical observation, 
but that what value it has is limited to the late stages of disease 
after structural signs have developed. Real progress depends upon 
the detection and studj'^ of disease in earlier stages. Our medical 
education and research should therefore be adjusted to this view- 
point, and the study of symptoms, which are at present little 
understood, should assume the position of great importance it 
deserves. The general practitioner is said to have the best opportun- 
ity for research, and he should be educated to take advantage of his 
opportunity. In the hospital the out-patient department should 
receive the attention of the trained physician, for here he can study 
the beginnings of disease; in the ward he finds the end-results. 

No one interested in medicine will fail to find much of value in 
this book. Many statements will encounter more or less general 
dissent, such as the claim that laboratory training unfits men for 
work as physicians. Nevertheless, the position and attainments of 
the author have enabled him to point out, as perhaps no other could 
have done, the dangers of subservience to laboratory methods; the 
fallacy of attempting to draw deductions of clinical application from 
data obtained solely by mechanical contrivances; the importance of 
directing our energy to studying the beginnings of disease and the 
value of methods, which in his hands, have led to such important 
, contributions to medical knowledge. C. C. W. 


The Whole Truth about Alcohol. By George Elliot Flint. 

Pp. 294. New York: Macmillan Company, 1919. 

Here are set forth the views and experiences of one who is 
greatly impressed with the virtues of alcohol. To quote his own 
words: “Alcohol does not ruin men, men disgrace alcohol. Alcohol 
does not produce deficiency; but original deficiency seizes upon 
alcohol and abuses instead of uses it, thereby perhaps increasing 
the original deficiency.” Tltroughout the book, as the author dis- 
cusses the various phases of the subject, he repeatedly returns to this 
idea, and for him this constitutes the whole truth. 


W. H. F. A. 



132 


REVIEWS 


Hindu Achievejients in Exact Science. By Benoy K. Sariovr, 

Professor, National Council of Education, Bengal. Pp. • 82. 

New York and London: Longmans, Green & Co. 

The great debt which the medicine of Western Europe oives to 
Arabian culture is generally acknowledged. Not so well appre- 
ciated is the fact that in many scientific matters the Hindus antici- 
pated the Saracens, and in fact taught them. By the aid of human 
dissection, acquaintance with many drugs and a definite system of 
medical instruction the Hindus had made considerable advance in 
the natural history and treatment of disease while Europe was still 
sunk in superstition and barbarism. Tliis book is a brief account 
of the scientific achievements of this old civilization and is of his- 
torical interest. W. H. F. A. 


Psychoses oe the War. By H. C. Maer, M.D., Lieut.-CoL, 
R.A.M.C.; Fellow of the "Royal Faculty of Physicians and Sur- 
geons, Glasgow, Pp; 272; 60 illustrations. London, England: 
Oxford University Press, 1919. 

The author emphasizes the fact that no new types of mental 
disorders were brought to light in the recent war and no new technic 
of treatment evolved. However, in his study of over 18,000- cases 
of mental affections divided among officers and enlisted men of the 
British Army observed during the entire period of the war, he 
obtained much information upon mental conditions which, although 
recognized prior to the conflict, had been insufficiently investigated 
because of scarcity of cases. As a consequence the author has 
evolved a classification of mental affections which differs somewhat 
from those of our present accepted authotities. 

Colonel IMarr has apparently given great care to the construction 
of the book, which shows evidence of not having been very hastily 
written, as so many of the recent war books do. He cites many 
typical case histories as illustrative of the various types of mental 
and nervous disorders discussed. These add greatly to the clinical 
interest and aid in making the author’s rather unique classification 
of mental affections more acceptable to the reader. 

The book is in seven chapters, the first being an introduction 
dealing with the subject as a whole, the article on malingering and 
its detection being of particular interest. The second deals with 
the psychopathies, or the hereditary and constitutional psychoses. 
The third is devoted to a study of psychakhenia. The fourth and 
fifth, respectively, to mental deficiency (infantile) and mental 
enfeeblement (adolescent). The toxic psychoses (the confusional 
insanities) arc discussed in the sixth and the organic psychoses 
(“the cerebropathies ”) in the seventh. A short appendix, dealing 



HYMAN; LABORATORY MANUAL FOR ELEMENTARY ZOOLOGY 133 

with 'the nature and method of examination of the cerebrospinal 
fluid, is of interest to the student, as is also a very complete and 
ingenious diagram for mental case taking, which is appended after 
the index. 

As a whole, the book will be of value to those who will have the 
opportunity of observing the many recurrent cases that will appear 
in civil practice following the closing of the army mental hospitals. 
It is also of value as a history of the types of mental affections which 
were dealt with in the great war. F. H. L. 


The Anatomy of the Peripheral Nerves. By A. Melville 
Paterson, M.D., F.R.C.S., Professor of Anatomy in the Uni- 
versity of Liverpool. Pp. 165; 64 illustrations. London: 
Oxford Press, 1919. 

This presentation of the subject of peripheral nerves was con- 
ceived by the late Professor Paterson while occupying the position 
of Assistant Inspector of Special Military Surgical Hospitals 
during the war. The object was to provide a brief account of the 
peripheral nerves, especially for those engaged in military ortho- 
pedic work. To this end are introduced schemata giving the posi- 
tion of origin of the branches of the nerves to the limb muscles. 
These are in the form of full-page line illustrations and achieve their 
purpose very well, although, as the author points out, they must 
be used with due caution. Useful diagrams are shown of the innerva- 
tion of the skin and of the muscles of the limbs. In each of these, 
alongside the illustrations is given the name of the nerve and also 
the spinal segments from which its fibers are derived. This linking 
up the name of the nerve with its spinal origin is carried out con- 
sistently through the book. In addition to the subject of spinal 
nerves, which takes up the major part of the book' (87 pages), a 
short consideration is given of the sympathetic system (20 pages) 
and of the cranial nerves (50 pages). W. H. F. A. 


A Laboratory Manual for Elementary Zoology. By L. H. 

Hyivia-N, Department pf Zoology, University of Chicago. Pp. 

140. University of Chicago Press, Chicago, 1919. 

An important feature of the premedical education in college is 
the study of zoology with laboratory exercises. The course with 
which premedical students usually begin is that of so-called element- 
ary zoology. This introduces them to the actual seeing and manipu- 
lation of various forms of animals, and usually requires also the use 
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of the microscope. To guide and direct the hands and eyes of these 
beginners and to forestall some of the oft-repeated questions is the 
purpose of the present manual. That it will achieve its purpose 
seems without doubt, for there is a terseness and directness of 
expression that is unequivocal, and each direction is given in logical 
sequence. While primarily for the use of students at the University 
of Chicago, it could be utilized readily elsewhere. W. H. F. A. 


The Medical and Surgical Aspects of Aviation. By H. 

Graeme Anderson, M.B., C.H.B., F.R.C.S., Surgeon, Royal 

Air Force, Central Hospital; Senior Assistant Surgeon, St. 

Mark’s Hospital; Senior Assistant Surgeon, Belgrave Hospital. 

Pp. 255; 47 illustrations. London: Oxford Medical Publications, 

1919. 

The first book to make its appearance after the World War is on a 
subject which received the most intense study during hostilities by 
groups of experts in all countries. Surgeon Anderson was what we 
called in our service a “Flight Surgeon,” and in his book he has. 
given us the results of his work with the flyers, the actual applica- 
tion of the various tests which were devised to prevent, as far as 
possible, airplane accidents and the onset of aeroneurosis. His 
observations throughout the book are very practical and his recom- 
mendations for prevention and treatment of each t}q)e of case arising 
in the flying service are well considered. 

He deals with the selection of the flyer -per sc and with the manage- 
ment of the pilot after entering the service, from his training days to 
actual war-flying and his care and management after he has become 
“stale” or injured. 

Collaborating with him, with chapters on applied, physiology of 
aviation and the aeroneuroses, are Martin Flack, M.A., M.B., and 
Oliver H. Gotch, M.B., Ch.B., M.R.C.P., physician, Royal Air 
Force, respectively. Martin Flack (Physiology, Cambridge) was 
the foremost investigator in the new field of aviation medicine in 
England. His tests were adopted as standards and his tireless 
energy and enthusiasm had much to do with the success in selecting 
the Avonderful personnel of the Royal Air Force. 

In the future development of commercial aviation the problems 
of the flyer will more and more become of interest to the rnedical 
profession, and in this book the future “flight, surgeons” will find 
a great many helpful suggestions. Starting with a historical revieiv 
of medical interest in aviation, and giving the English standards for 
selection of candidates for the air service, togetlier with the special 
chapters on applied physiology by Flack and the aeroneurosis by 
Gotch, Anderson then gives his experiences in aeroplane accidents, 
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beautifully illustrated by actual plates, including a photograph of 
the most remarkable accident which has occurred in which a sea- 
plane collided with and stuck in the mast of a large wireless station. 
A chapter on the surgery of aviation, in Avhich he fully reports, with 
roentgen-ray plates, thirteen cases of “aviator’s astragalus,” is 
important. 

Chapters on injuries and destructive effects of aeroplane bombs, 
on aeroplane dope-poisoning (tetrachlorethane poisoning, which is 
used in waterproofing the wings, etc.), together with a glossary of 
aviation terms and a complete bibliography of aviation medicine to 
date, complete this valuable book. R. S. McC. 


The Operative Study of Goitre. The Author’s Operation. 

By Wm. F. Halstead. Johns Hopkins Hospital Reports., Vol. 

XIX, Fasciculus 2. Pp. 257; 11 plates. Baltimore: Johns 

Hopkins Press, 1919. 

Here is told the tale of the surgeon’s struggle, through many 
decades, to deal successfully with goitre, his failures, his partial 
successes and his ultimate achievement, a tale culled from wide 
reading in many languages and a long, broad personal experience. 
While the book undoubtedly will remain the authentic reference 
work on the subject, we believe it will not attract the many readers 
who expect in a book of this sort an entertaining story easily read; 
the “story” is too disjointed, too much a patchwork for enjoyment 
as a story. 

The author has carefully set down synopses of all known operated 
cases until 1883 except for the German-speaking countries whose 
cases are too numerous for tabulation. Probably the earliest oper- 
tion was in 1596. Although Hedenus did six excisions in the early 
19th century and spilled very little blood, lay and professional opin- 
ion was strongly against surgical interference except in most urgent 
cases of dyspnea, until as late as 1870. It was massive hemorrhage 
that first checked all surgical efforts. In 1845 the Italian Porta 
ligated both superior and inferior arteries to cause atrophy of the 
gland and in 1862 the American Cooper used mass ligatures to cause 
reduction by sloughing. In 1866 his fellow countryman, Warren 
Greene, did perhaps the most important work in hemostasis. With 
the control of hemorrhage, the discovery of anesthesia and the 
acceptance of Listerism, the three greatest problems of surgery were 
solved and ^ it remained to learn that in operation was a cure for 
hyperthyroidism, that total extirpation of the gland was followed 
by hypothyroidism and often by tetany and vocal cord paralysis, 
and finally there were developed refinements in technique, in instru- 
ments, incisions, approach to the gland and in the surgery of the 
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gland that placed tliyroid surgery on sure ground. The greatest 
strides in these matters were made between 1878 and 1883 by 
Billroth, von Bruns, Reverdin, Mikulicz and preeminently by 
ICocher. The book closes with a brief statement of the author’s 
original and important contributions to the technic of thyroid 
surgery. J. A. 


War Neuroses Shell-shock. By Frederick W. Mott, 
M.D., LL.D., F.R.S., F.R.C.P., Brevet Lieut.-Col., R.A.M.C.;* 
Senior Neurologist to the Maudsley Neurological Clearing Hos- 
pital, London, England. Pp. 328; 3 original colored plates and 
93 illustrations. London; Henrj’^ Frowdc, Oxford University 
Press, 1919. 

Colonel Mott has written many articles during the war dealing 
with nervous and mental disorders which he came in contact with 
in his army hospital services. In this volume he treats on the tj^ies, 
causation and treatment of the various forms of "war neuroses.” 
His studies of actual shell-shock, resulting in death without external 
evidence of injurj^ are very well presented and illustrated. He 
differentiates " commotional” and "emotional” shock, and quotes 
several of the continental authors in support of his view. In the 
group of the psychoneuroses he foun4 an acquired or inborn pre- 
disposition of emotivity in a high percentage of the cases. He 
believes tliat these men did not make good front-line material and 
that much expense and loss of man power could have been saved 
to tire army had tlrey been weeded out by a more tliorough medical 
examination by tlie recruiting boards. He considers a neurosis as. 
a subconscious defence reaction to an intolerable situation, and in 
support of his view states tliat most cases of war neuroses were not 
associated with external wounds, and, vice versa, that men with 
somatic wounds rarely developed neuroses. 

As to the true psychoses of war the author states there are none 
and gives many excellent argmnents and faets in support of this 
view. The types and frequency of psychoses correspond approxi- 
mately to those of peace times. 

The treatment as outlined is brief and exact, but leaves much 
to the imagination of the reader. 

The one criticism of the book is the confusing way in which the 
author has assembled the whole. Had the presentation been system- 
atic the book would be much easier to read and to understand. 

As a whole the volume is one of the best that has been written 
dealing vdth the neurological problems arising in the recent war. 

F. H. L. 
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War Wounds of the Joints. — Delrez (Arch. Med. Beiges, May, 1919, 
p. 513) says that of 190 joint wounds treated within one .year, 21 were 
infected and of these 16 involved the knee-joint. Under treatment 
he discusses only these 16. Five cases of purulent arthritis were treated 
without mobilization, the results being as follows; One was amputated 
with cure, 4 being, resected. Two of the resected cases died and 2 were 
cured, with ankylosis. One of the 2 cured cases had a streptococcic 
septicemia after the resection. Of the cases treated by arthrotomy 
■and mobilization there were 3 with staphylococcic serous arthritis in 
which there was complete cure, with total preservation of motion. In 
4 cases of purulent streptococcic arthritis normal or very extensive 
motion was obtained. In an eighth case (streptococcic infection) 
death occurred on the tenth day from cardiopulmonary complications. 
In a ninth case with osteo-articular wound of the knee (streptococcic 
infection), osteo-articular wound of the elbow and multiple wounds of 
the soft parts the condition of the patient was so feeble as to call for 
amputation on the twenty-second day. In the tenth case (strepto- 
coccic) extensive destruction of muscles by gas gangrene rendered 
active mortification impossible. Prolonged efforts were followed by 
cure with partial mobility. In the eleventh case active mobilization 
was equally impossible, and, as in the previous case, passive mobiliza- 
tion was practised, so that after prolonged treatment and the help of 
an apparatus fair function was obtained. This (the Willems) method of 
treating joint infected wounds by active mobilization has furnished 
very satisfactory results. 


Blood Transfusion as a Therapeutic Aid in Subacute Sepsis Asso- 
ciated with War Injuries. — Zingheu (The Military Surgeon, 1919, xlv, 
75) says that blood transfusions should be used more extensively on 
the wounded soldiers in the base hospitals. Officers should be especially 



138 


PROGRESS OF MEDICAL SCIENCE 


assigned to this work in the different base hospitals and base hospital 
centers, whose duties would be in connection with the performing of 
transfusions, consultations on medical and surgical cases and the keeping 
track of suitable donors. The special indications considered here are 
subacute sepsis, associated with extensive suppurations or with infected 
compound fractures, with anemia and emaciation of varjdng grades; 
also as a prophylactic measure in enfeebled individuals before severe 
operations and in cases of postoperative surgical shock resulting from 
extensive loss of blood during operation. Large pockets of pus, suppur- 
ating joints or extensive empyemas must, of course, be incised and 
drained. No blood transfusion will help in the elimination of these 
sources of continuous reinfection unless they are carefully watched for 
and taken care of as they arise. Autopsies often bring to light such 
complications, Avhich should have been taken care of while the indi- 
vidual was still alive. The transfusions should be of moderate amounts 
of blood, from 250 to 300 c.c., and repeated, if necessary, every seven 
to fourteen days. Systematic efforts should be made to find these 
patients in the base hospitals. (Special studies should be made and 
records kept after the transfusions, so as to obtain, as soon as possible, 
tabulated data that will help in more definitely indicating the value of 
blood transfusion in cases of subacute sepsis associated with extensive 
wounds and fractures. 


Knee-joint War Injuries, with Report of 82 Cases Treated by Willems’ 
Method. — McWilliams and Hetzel {Annals of Svrgery, 1919, Ixx, 257) 
says that in the management of septic cases as soon as frank pus is 
e^^dent, either by signs of inflammation or bacteriological examination, 
thorough drainage must at once be established bj" vertical external and 
internal incisions. The joint is washed out thoroughly vdtli Dakin’s 
solution at the time of operation. Tubes had preferably not be used 
at first but may be later, if drainage is found to be insufficient. When 
they are used, the internal ends should project just inside the syno^^al 
membrane and no further. The after-treatment is conducted exactly 
as in the case of non-infected joints by active (not passive) motions 
carried out to the point of pain. These are begun immediately after 
the anesthetic has worn off and are repeated every two hours thereafter 
day and night. Even a day’s delay will prejudice the final functional 
result. Walking is important because the muscular contractions com- 
press the joint and cause a marked increase in the expulsion of the pus. 
The patient is made to walk the next day after the operation without 
crutches. It is surprising how much pus will exude from the incisions 
after each walk. It is very important that sufficient drainage openings 
be made to allow for an adequate escape of pus. These openings should 
be sutured just as soon as the discharge becomes serous. If the active 
motions are performed often enough and vigorously enough, these 
secretions are expelled through the drainage openings as they are formed. 
Drainage seems to be more thoroughly accomplished by this method 
than by any other, thus limiting the infection to the syno^^al membrane 
and tending to prevent its spread to the cartilage and bones. In civil 
injuries the results of operations with debridement, joint closure and 
immediate subsequent mobilization should be much better than in war 
injuries, because the patient is operated on more quickly, the infection 
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is not so virulent, there is no transfer to another hospital, and, finally, 
the after-nursing should be more effectively done. He concludes that 
no joint injury should be evacuated within ten days after the operation. 
The joint should be completely closed at the operation. No splint 
should be used except in those cases where fragments will be displaced. 
The Willems after-treatment of immediate, continuous, active move- 
ments should be unceasingly kept up day and night both in the aseptic 
and septic cases. In each hospital there should be a day and a night 
nurse who should be conversant with the method and whose only func- 
tion it should be to carry out the active motions. 


Fracture of the Acetabulum with Intrapelvic Displacement of the 
Femoral Head. — Peet (Annals of Surgery, 1919, Ixx, 296) says that 
this fracture with central dislocation of the femoral head has a high mor- 
tality and is fortunately rare. Depression of the trochanter and rectal 
palpation of the femoral head are important diagnostic signs, but every 
case should be roentgen-rayed. Complications are frequent, severe in 
nature and demand immediate recognition and treatment. The success- 
ful repair of the fracture dislocation depends much on its early diagnosis. 
Reduction by manipulation is recommended. Open operation is neces- 
sary only in the exceptional case or for the treatment of complications. 
Resection of the femoral head is unnecessary. Manipulation under 
general narcosis, when the dislocation is unreducible, has yielded 
excellent results in freedom of motion and capacity to use the leg. 


THERAPEUTICS 


UNDER THE CHARGE OF 

SAMUEL W. LAMBERT, M.D., 

NEW TOKK, 

AND 

CHARLES C. LIEB, M.D., 

ASSISTANT PROFESSOR OF PHARMACOLOGY, COLUMBIA UNIVERSITY. 


The Treatment of Serofibrinous Pleurisy by Artificial Pneumothorax. 

Weil (Traitement des pleuresies serofihrineuses par la pneumosereuse 
therapeutique (Bull, de I’acad. de Med., 1919, Ixxxi, 846) recommends 
injection of air into the pleural cavity after every punctme for sero- 
fibrinous pleurisy. The main benefit is that of preventing subsequent 
adhesions and the secondary difficulties that may develop. Of 86 cases 
of serofibrinous pleurisy subjected to puncture alone, 72, or 84 per cent., 
showed marked secondary trouble a few months or weeks later. Of 50 
cases, on the other hand, in which puncture was followed by air injection 
41, or 82 per cent., recovered without adhesions. In the 9 cases that 
did show pleural adliesions, the affection was of long standing before 
treatment was instituted. Seventeen cases out of the 50 treated with 
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injection of air recovered completely in from two to three months after 
a single injection. Fever and the other signs of infection rapidly dis- 
appeared, and most of the patients gained from 10 to 15 pounds in 
weight. A few recovered in less than a month. Thirty-tlrree cases 
required more than one injection, but recovery, though more delayed, 
was as complete as in the cases requiring but a single injection. In 
cases where there is a rapidly recurring effusion, recovery is much 
delayed but this is possible after prolonged treatment. One such 
patient recovered in a year, having received in that time ten injections. 
One great advantage of the injection of air is that when pulmonary 
tuberculosis is the underlying cause of the pleural effusion, the effect 
of the induced pneumothorax is an arrest of the tuberculous- process. 
It is most important to control such treatment by the roentgen ray and 
Weil’s work was carefully controlled by radioscopy. 


The Use of Benzyl Benzoate in Dysmenorrhea. — Litzenberg (Jour. 
Am. Med. Assn., 1919, Ixxih, 601) ivrites concerning the effect of benzyl 
benzoate in d,ysmenorrhea and reports inconclusive results regarding 
its value. He tried it in a series of 43 cases, in which SI. 3 per cent, 
were relieved. Pain was absolutely eliminated in 62.7 per cent. ; greatly 
relieved in 18.5 per cent.; slightly benefited in 4.6 per cent. These 
results; while not conclusive, warrant a more thorough test of the value 
of benzyl benzoate in dysmenorrhea. Benzyl benzoate is irritant when 
administered by mouth and should be given in capsules, well diluted 
with water, or as a 20 per cent, emulsion with acacia (this last prep- 
aration was found to be the most satisfactory). The dosage recom- 
mended by Macht proved insufficient, so Litzenberg finally increased 
the dose to 2 drams every two hours. No bad effects were observedj 
unless an occasional case of vomiting and rarely a feeling of weakness 
might be attributed to the drug. 


A Therapeutic Study, Pharmacologic and Clinical, of Benzyl Benzoate. 
— Macht {Jour. Am. Med. Assn., 1919, Ixxiii, 599) describes a number 
of clinical conditions that have been treated with benefit by benzyl 
benzoate. They may be summarized as follows: (1) Excessive peri- 
stalsis of the intestine, such as diarrhea and dysentery. Here, trulj’’ 
remarkable results were obtained; diarrheas of long standing were 
quickly checked and even dysentery was benefited by it. (2) Intestinal 
colic and enterospasm. (3) Pylorospasm, whether functional or reflexly 
produced by ulcers, etc. (4) Spastic constipation, in which tliere was a 
tonic spastic condition of the intestine. (5) Biliary colic, (6) Ureteral 
or renal colie. (7) Vesical spasm of the urinary bladder. (8) Spasmodic 
pains originating from the contractions of the seminal vesicles. (9) 
Uterine colic. (10) Arterial spasm, ineluding a large number of cases 
of hypertension. The lowering of blood-pressure produced by benzyl 
benzoate was more lasting than that produced by administration of the 
nitrites. (11) Bronchial spasm. Wherever there were signs of bronchial 
constriction or spasm, benzyl therapy produced relief in almost every 
case. The theory of the action of benzyl benzoate is its relaxing effect 
upon spasms of smootli muscle tissue. ■ The remedy was administered 
by mouth in doses of 25 minims of a 20 per cent, alcoholic solution — 
equivalent to 5 grains of the drug. 
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Vaccination by Subcutaneous Injection. — Goodall {Lancet, 1919, 
No. 5007, pi 2S5) has vaccinated hypodermically over 6000 men. He 
uses ordinary vaccine, injecting 1 c.c. for each inoculation. The local 
reaction usually is manifest within two to four days. It is variable in 
intensity, and was very mild except in a small percentage of cases. He 
compares the local reaction obtained with that following anti-typhoid 
inoculation; that is, local swelling, heat, tenderness. In those cases 
showing marked reaction, there was swelling of the entire arm and hand 
with axillary involvement. After the seventh to the tenth day, the local 
swelling and induration subsides leaving a hard nodule in the sub- 
cutaneous tissues. This nodule becomes well eircumscribed and usually 
lasts for about one month. The general symptoms vary in intensity and 
are very similar to those of ordinary vaccination. Goodall claims that 
the advantages of this method are that it is a clean surgical operation 
and there is no open wound and therefore dressings are not required. 
He states that with proper technic the danger of secondary infection 
is practically eliminated. He claims that the percentage of positive 
reactions is very high ; only 8 per cent, of vaccinations proved ineffective. 
This method is painless as compared with the ordinary method of scari- 
fication; it is for this reason that he believes it the best method of 
vaccinating children. 
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The Artificial Feeding of Athreptic Infants. — ^Marriott {Arch. Fed. 
Proc. Sec. Bis. of Children, A.M.A., July, 1919) uses the term “ athrep- 
sia” in reference to that well known condition of extreme malnutrition 
known as marasmus or infantile atrophy. The condition of athrepsia 
is a condition of virtual starvation, in which the volume of the blood 
was diminished. This diminished flow of the blood was dependent 
in part at least upon a decreased blood volume, seemingly the result 
of a decreased protein content of the plasma and a consequent 
inability of the blood to maintain its water content. Very consid- 
erable amounts of food were indicated to meet this condition, yet 
the tolerance of many of these children for food was low and their 
digestion and absorption were necessarily poor. The tolerance of the 
infant for food might be increased by the use of gum acacia safine 
mixture intravenously. The problem remained of pro-\dding a food 
containing the elements essential to nutrition and which could be fed 
in large amounts without causing gastro-intestinal disturbances. In 
cases in which breast milk was not available, the use of lactic acid milk 
showed that it could be taken in larger -quantities than sweet milk. 
Marriott came to regard buttermilk and protein milk as his chief 
reliance in feeding infants with gastro-intestinal disturbances. Fat-free 
lactic acid milk is low in caloric value. This might be increased by the 



142 


PROGRESS OF MEDICAL SCIENCfi 


ildditioii of sugar and starch, hut even when enriched l)y sugar addition, 
it was not particularly adapted for the feeding of athreptic infants, 
particularly those under three months of age. There was no reason 
why the fat should all be removed from the lactic acid milk. In order 
to furnish the additional carbohydrate required by the athreptic infant, 
dextrins and glucose were added, the latter being absorbed with great 
rapidity. Glucose was very readily fermentable and for this reason 
was not used extensively in infant feeding. The dextrins, on the other 
hand, were not readily fermentable. It seemed that commercial glu- 
cose, being a mixture of dextrin, glucose and maltose might be suitable 
for the purpose. This is obtainable as corn syrup. Marriott added 
carbohydrate in the form of corn sjTup to the whole lactic acid milk 
and used it in feeding athreptic infants. The results Avere as rvould have 
been expected. There was no tendency to diairhea even when as much 
as 10 per cent, of the carbohydrate was added. There seemed to be 
almost no limit to the amount of carbohydrate that could be added to 
such a mi.xturc. In addition a 5 per cent, solution might be given 
between feedings almost ad lib., as a means of supplying further calories. 
The tliick sj^rrup was rather inconvenient to handle, and could be best 
used in a solution containing 50 per cent, carbohydrate. As such a 
mixture was thick a nipple with a large hole had to be used in feeding. 
Up to the present time the author had fed forty infants varying in age 
from one and one-half months to eighteen months from periods of from 
four days to eight weeks. The amounts of carbohydrate added varied 
from 10 to 15 per cent. A gain in weight was noted in these childi'en 
when a sufficient caloric intake was reached and generally continued 
steadily for days and weeks interrupted only by acute infections. Few 
infants, whose Aveight Avas as Ioav as 50 per cent, of the normal Aveight 
for their age gained on less than 160 calories per kilo and many re- 
quired 200 calories or more. The gain in Aveight in these infants Avas 
not due to a process of Avater logging. There Avas no tendency to 
edema and none of the excessive flabbiness observed in condensed milk 
babies. It might be noted that although the food described contained a 
high percentage of carbohydrates it Avas also high in protein and fat, 
the relative proportions being similar to those of ordinary milk mixtures. 
This mixture as described contained from 25 to 30 calories per ounce. 


A Study of the Relationship of Convulsions in Infancy and Childhood 
to Epilepsy. — Morse {Am. Jour, Bis. Children, August, 1919) recalls 
in this article the discussion of twenty or tAventy-five years ago as to the 
connection between the convulsions of infancy and early childliood to 
epilepsy. Since tliat time he has made observations of the babies and 
children Avith convulsions that he has seen in consultation and in 
private practice. He includes in his obserA’^ations only those cases in 
Avhich the convulsions were the primary cause for calling in a medical 
attendant and he excludes all those cases in which there is any cAudence 
of acute or chronic cerebral disease. This study was conducted Avitli tAvo 
objects. The first was to determine Avdiat proportion of tlie children, 
otherwise apparently normal, having conAUilsions haA^e epilepsy or de- 
velop it later. The second was to find out if possible whether there is any- 
thing in the history or in the manner of development of the conAuilsions 
to show Avhether or not they are manifestations of epilepsy, or Avhether 
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they will be followed by or develop epilepsy later. Satisfactory reports 
regarding 107 children, was obtained. The time elapsed has varied from 
two to twenty years. In order to .study these cases they were divided 
into four classes: (1) Those having convulsions associated with spasmo- 
philia; (2) those cases in which the convulsions occurred in the course 
of whooping-cough; (3) those in which there was a single convulsion 
or a series of convulsions at the onset of some acute disease or with an 
attack of acute indigestion; (4) those in which there had been repeated 
convulsions during a considerable period or in which there had been 
repeated attacks suggesting petit mal. The results of this study were 
most unsatisfactory and very few conclusions could be drawn from it. 
Convulsions, which are manifestations of spasmophilia, are not likely 
to eventuate in epilepsy. Convulsions which occur in the course of 
whooping-cough must always be regarded as serious, as they are likely 
to be followed by epilepsy later. Single convulsions or a series of con- 
vulsions occurring at the onset of an acute disease or with an attack of 
acute indigestion are less likely to be followed by epilepsy than are 
repeated attacks during a considerable period or repeated attacks sug- 
gesting petit mal. Repeated attacks which would be classified as petit 
mal, or which suggest it, are just as likely to become epilepsy as repeated 
attacks of general convulsions. Nothing can be told from the nature 
of the early attacks as to the nature of the attacks when the epilepsy 
develops. When an injury to the head has directly preceded the onset 
of the attacks or there is no apparent cause for. the attacks, epilepsy is 
more probable than when there is an apparent cause, such as indiges- 
tion, for each attack. The presence of an apparent cause for the attack 
does not, however, exclude epilepsy. The longer the attacks have 
persisted the more probable is the diagnosis of epilepsy. General im- 
pressions, which cannot be explained, have a certain value in diagnosis. 
Finally, and most positively, there is no way to determine immediately 
when a baby or a child has a convulsion, or has had repeated con- 
vulsions, or repeated attacks suggesting petit mal, whether it has 
epilepsy or whether it will develop it later. 


A Study of the Lactose, Fat and Protein Content of Women’s Milk. — 
Denis and Talbot {Am. Jour. Vis. Children, August, 1919) give the 
results of their investigations of the composition of human milk under 
different conditions. They point out the fact that, while the limits 
and variations in the fat and protein content of human milk are Avell 
-established, a great deal of uncertainty exists as to the amount of 
lactose present. . This is due to the fact that while reliable and simple 
methods for the determination of fat and protein have been in use for 
many years, the technic for sugar determination is still complicated. 
Recently newer methods have been promulgated for the determination 
of lactose. In addition there has been introduced another simpler 
method of fat and protein determination so that it is possible now to 
determine accurately the quantity of fat, protein or lactose from small 
samples of milk. It Avas found that there is a rapid increase of lactose 
during the first feAV days when colostrum changes into milk, and a 
further increase as lactation progresses. The reverse is true of protein 
Avhich after the first rapid decrease during the change from colostrum to 
milk tends to further decrease during the course of lactation. After 



144 


PROGRESS OF MEDICAL SCIENCE 


the colostrum period there does not seem to be any relation between 
the stage of lactation and the amount of fat in the milk. There is 
usually a liigher percentage of lactose at the beginning of a single nursing 
than at the end. Although this difference may be one or more per cent., 
it is usually higher at the end of nursing than at the beginning. There 
is very little, if any, difference in the protein. The milks taken simul- 
taneously from both breasts of the same woman tend to have the same 
composition, but often vary in respect to the percentage of fat. Toward 
the middle of the afternoon or later the volume of milk in a woman 
tends to diminish. The percentage of fat is as a rule higher at mid-day 
or mid-afternoon than at other times of the day. 
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The Puerperal Period Complicated by Sloughing Fibroid. — ^K osm.ak 
{Am. Jour. Obst., Mardi, 1919) records the case of a prunipara admitted 
to the hospital at term with a history of bleeding for a few days. On 
examination the cervLx was soft and boggy, with two fingers’ dilatation, 
the membranes intact and vertex presentation of tlie fetus witliout 
engagement. A low implantation of the placenta was made, but there 
was little bleeding and the general condition was good. Labor pro- 
gressed very slowly and the dilating bag was inti'oduced and spontan- 
eous delivery occurred. There was moderate hemorrhage during the 
third stage. Lacerations were repahed. After the birth of the child the 
patient was hr ational and very restless for several days, and a tumor tlie 
size of a fibroid head could be outlined on the anterior wall of the uterus. 
There was considerable shock, and stimulation was needed for several 
days. A tear in the perineum sloughed without an attempt at union. 
Involution was very imperfect and tlie lower abdomen was tender. 
The lochial discharge was foul, but drainage seemed to be good. On 
the ninth day postpartum blood examination showed marked anemia, 
with hemoglobin 38 per cent. On the thhteenth day tlie patient com- 
plained of severe pain in the left lumbar region. Three days later she 
suddenly showed signs of a general peritonitis. The lower portion of 
tlie abdomen, with the tumor, was exceedingly tender. The symptoms 
pointed to a sloughing fibroid, with possible perforation. On internal 
examination the cervix was partially closed; tliere was no bulging 
behind tlie uterus and a very slight serous discharge. There was severe 
abdominal pain and great restlessness. The condition was so bad that 
it was thought advisable to wait until the following day, hoping that 
stimulants would bring about improvement. When section was done, 
seropurulent fluid escaped froiii the peritoneal cavity. The omentum 
was adherent to the top of tlie uterus, which contained the tumor.. 
Perforation had occurred at a number of points tlirough which purulent 
matter was exuded. The condition in the abdomen was that of diffuse 
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septic infection. Hysterectomy was performed as rapidly as possible. 
A stump of the cervix was left in the lower angle of the abdominal 
wound. The peritoneal incision was closed except at the lower angle, 
where a strip of iodoform gauze was passed down into the cul-de-sac. 
The patient was difficult to manage, refusing food, irrational and devel- 
oping incontinence of the bladder and rectum, with beginning bed-sores. 
These were treated most successfully by exposing the tissues about them 
to the sunlight daily for several hours! There was a profuse genital 
discharge which persisted for some time. Thrombophlebitis of the left 
leg developed, but the patient gradually recovered and left the hospital 
in very fair condition. Examination of the material removed showed 
infection with the Bacillus coli communis. In discussing this paper 
several cases were reported of fatalities complicating pregnancy in 
which infection and sloughing developed.. These cases were saved by 
hysterectomy, but it was thought that the operation should be done as 
early as possible. 


The Technic of Salpingectomy in Ectopic Gestation. — Carey {Am. 
Jour. Obst., March, 1919) reports the case of a patient, aged thirty-nine 
years, admitted to the hospital with symptoms of ruptured ectopic 
pregnancy. At operation the left broad ligament was very much swollen, 
edematous and friable, and the tube was in the same condition. Abor- 
tion had taken place from the fimbriated end of the tube. The operator 
attempted to save a part of the tube and removed the outer half, leav- 
ing the ovary. After the patient’s recovery she came for examination, 
when it was found there was a small, fixed, moderately tender mass on 
the left side of the uterus. The patient had a retroverted, prolapsed 
uterus, with old lacerations and cystocele, and on opening the abdomen 
the sigmoid and omentum were adherent in the region of the left tube 
and ovary, the part of the tube which had been left was atrophic and 
closed and the ovary had been replaced by a cyst a little larger than a 
golf-ball. The cyst was removed, the raw surface covered over and the 
uterus fixed to the anterior abdominal wall. The patient made a good 
recovery. The writer cites this case as illusti’ating the failure of his 
attempt to preserve a portion of the tube. He believes that a much 
better result would have been obtained had both tube and ovary been 
removed entire. 


Contra-indications to the Use of Dilating Bags. — Hull {Am. Jour. 
Obst, March, 1919) calls attention to several important contra-indi- 
cations to the use of dilating bags. Before introducing the bag the 
operator should be sure that the cervix can be dilated and that there is 
good reason for believing that labor pains will develop. He must be on 
his guard against a rigid cervix and primary uterine inertia. In two • 
. cases the use of bags failed, although continuous traction was made with 
a two-pound .weight. It was necessary to deliver these patients by 
vaginal Cesarean section. Bags were also conti'a-indicated when great 
haste is necessary, as in severe accidental hemorrhage, threatened edema 
of the lungs and tightly contracted uterus or failure in cardiac compen- 
sation. In contracted pelvis with a true conjugate of less than 8 cm, 
the use of bags should not be permitted. In borderland cases induction 
of labor has been abandoned by the writer. He prefers to put the 
patient in the best possible condition and to give her the trial of labor. 
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watching closely the condition of mother and child. The results of 
induced labor in contracted pelvis are so much inferior to those of 
spontaneous labor or Cesarean section that induced labor should 
rarely be done. In complete placenta previa with viable child, section 
should be employed instead of the use of the bag. Virulent infection of 
the genital organs should contra-indicate the use of the bag. » As regards 
normal cases at term it is difficult to find a good excuse for interference 
by the use of dilating bags. There is no way of determining the proper 
time for this operation, and the complications which may accompany 
the use of bags are sufficiently important to be avoided. When dystoeia 
lies in the soft parts it is often preached that the bag is the ideal method 
of treatment. It is true that complete dilatation cannot be obtained, 
for the bag cannot imitate or set up the normal action of the uterus. The 
cervix is never completely dilated under the use of the bag alone. While 
it is true tliere are certain conditions in wliich the bag acts properly, 
its use has been greatly overdone, and it does not give the best results 
in many cases. 


Cerebral Hemorrhage Complicating Pregnancy. — ^L.angrock (Am. 
Jour. Obst., March, 1919) describes the case of a primipara, aged tsventy- 
three years, who had been feeling well until she had a convulsion and 
became unconscious, and up to the time of her admission to the hospital 
did not regain consciousness. The diagnosis of eclampsia had been 
made, and on admission the blood-pressure was 180 and the pulse 54. 
The patient had Cheyne-Stokes breathing and the respirations were 
very shallow. Only a few drops of highly colored urine were obtained 
by catheter. There was slight edema of the lungs, more marked of the 
ankles. The whole right side of the body was exceedingly spastic, and 
this was also true of the left lower extremity. The neck was slightl 5 ’- 
rigid, the left pupil widely dilated, the right contracted to a pin-point 
and neither reacted to light, nor was there corneal reflex. Babinski's 
sign was present on both sides, mth exaggerated knee-jerks. There were 
moist rales through tlie lungs, while the heart sounds were feeble and 
very irregular. On abdominal examination the uterus was eight and 
one-half months; the head was freely movable above the pelvis. The 
fetal heart was heard very plainly in the left lower quadrant, beating 
148 times to the minute. On vaginal examination the cervix admitted 
two fingers, and was soft and thin. Lumbar puncture was exceedingly 
difficult and only a few cubic centimeters of bloody fluid was obtained. 
The patient was not in labor, although the cervix showed two fingers" 
dilatation and was soft and thin. The diagnosis lay between eclampsia 
and intracranial pressure, and the latter seemed probable because of the 
unequal pupils, which did not react; slow pulse, Cheyne-Stokes breath- 
ing, spastic contraction of muscles and the Babinski reflex. The 
intracranial pressure was thought to be due to cerebral hemorrhage 
from eclampsia, injm-y to the cranium during her fall to the floor fol- 
lowing the first convulsion or cerebral hemorrhage from a rupture 
of the bloodvessel, the seat of syphilitic endarteritis. At the moment 
of the patient’s death, postmortem Cesarean section was done, and a 
child weighing six pounds and fourteen ounces, vigorous and in good 
condition, was delivered. The patient lived but a short time, dying 
from failure of the action of the heart, with profound cyanosis. 
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Carcinoma of Ovarian Teratoma. — In view of the evident irritating 
character of the contained cyst fluid, together with the chronic irrita- 
tion caused by the hair, producing as it does granulation tissue with 
giant-cell formation, it is remarkable that more cases of carcinomatous 
degeneration of the epithelial lining of teratomatous cysts, commonly 
called “ dermoid cysts,” of the ovary have not been observed. A pos- 
sibility exists that too often these tumors are regarded as innocent and 
no gross or microscopic examination of the tumor is made as a matter 
of routine. In view of the skepticism usually expressed in commenting 
on carcinoma of the ovary arising from the epithelial lining of a cystic 
teratoma, the case recently reported by Spalding {Am. Jour. Ohst., 
1919, Ixxx, 401) is of more than passing interest. The tumor was noted 
some days after operation following the laboratory routine which has 
to do with more pathology than the staff can promptly handle. It has 
taught the lesson, however, to cut all tumors grossly in the operating 
room and to have frozen sections made in suspicious cases before the 
abdomen is closed. In this case the tumor that was removed had all 
the appearances of an ordinary dermoid cyst, containing gelatinous 
fluid and red hair, but in addition there was a small nodule, yellow in 
color, which was resting on the cyst lining and which was surrounded 
by a narrow margin of ovarian tissue. Microscopic examination of this 
nodule showed a thin stratum of pavement epithelium with a distinct 
basement-cell layer. This epithelial layer varies in thickness and at one 
point gives the appearance of malignant change. The epithelial cells 
are increased in number at this point forming a small epithelial pearl 
which seems to be breaking through the basement-cell layer to invade 
the deeper tissues. Immediately beneath the epithelium is a layer of 
connective tissue and muscle cells which contain many sebaceous 
glands and several hair follicles. Several of these glands are invaded 
with epithelial cell masses resembling basal-cell carcinoma. Inter- 
mingled with the deeper layers of the connective tissue and extending to 
the fibrous capsule of the teratoma but not penetrating it is a carcinom- 
atous mass forming in part solid masses of small, round epithelial cells 
surrounded by a scanty amount of connective tissue and in part small 
collections of epithelial cells ha\dng an alveolar arrangement. From 
this pathological picture it is very difficult to decide whether the process 
is an adenocarcinoma or a basement-cell carcinoma and whether the 
malignant tumor is primarily in the ovary or comes from a malignant 
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degeneration of the epithelial lining of the tei'atoina. In the year and 
a half that has elapsed since operation there has been no evidence of a 
recurrence, a fact uniquely at variance with the heretofore reported 
cases. This suggests the possibility that with early carcinoma the 
prognosis may be good because of the thick protecting capsule of the 
teratoma. 


Secondary Syphilis of the Uterus. — Secondary syphilis of the uterus 
is seldom recognized and in the few cases that have been reported, the 
lesions have consisted of macules, papules and ulcerations located on 
the outside of the cervix. In a most interesting case reported by 
Gellhorn (Surg., Qgncc. and, Ohst., 1919, xxix, 374) the signs differed 
from this general picture in several important particulars. Whereas in 
all previously known cases the lesion was situated upon the outside of 
the vaginal portion, this is probably the first instance where the specific 
affection could be demonstrated within the cervical canal. This was 
possible because there was a marked eversion of the cer\nx which exposed 
the lower third of the cervical canal. The cervical mucosa showed poste- 
riorly, an oblong patch, about f cm. in its longest diameter, which lay 
about f cm. from the external os. This patch was very slightly raised 
above the neighboring mucosa and had a finely granular, pinkish sur- 
face. At the circumference and extending a little into the patch was a 
faintly yellowish discoloration. Two other smaller and more nearly 
round patches lay to the right of the larger lesion, and a fourth patch 
could be seen upon the mucosa anteriorly. All these patches felt soft to 
the touch and bled very slightly when rubbed with a cotton-armored 
applicator. The secretions from these patches showed an abundance of 
very active spirochetes of the typical pallida variety. There were no 
secondary lesions any%vhere on the body, and as the state of the primary 
lesion on the labium minus indicated the recent date of the infection, v 
the intracervical ulcerations must be regarded as the first and only 
secondary manifestations of syphilis in this patient. Anotlier important 
point that has been brought forward by this case has to do with the 
heretofore accepted ^^ew that the normal secretions of sj^philitic 
women may cause infection even in the absence of local specific manifes- 
tations. In the light of the present observation, however, this conclusion 
may have to be modified, since the fortunate coincidence of a cervical 
tear permitted Gellhorn to inspect the inside of the cervical canal and 
to find there the specific lesions with their rich supply of spirochetes. 
It is permissible to assume that in all the previously reported cases in 
which syphilis was transmitted in the absence of any apparent lesions 
in the vagina or on the cervix, that such lesions existed within the 
cervical canal but were invisible tlirough the closed external os. Until 
further evidence to the contrary is obtained, it will be safe to adhere 
to the old view that discharges contain spirochetes only in the presence 
of a local lesion. 


Operation for Hypertrophic Elongation of the Cervix. — ^Tlie opera- 
tive procedure that has been suggested by Noble {Am. Jour. Ohst., 
1919, Ixxx, 409) for the correction of that interesting condition known 
as hypertrophic elongation of the cer^^x uteri, consists of resection of the 
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middle portion of the cervix supplemented by a shortening of the utero- 
sacral ligaments by way of the vagina. The incision is made in the 
anterior median line of the vagina after the manner of a vaginal hys- 
terectomy except that in place of encircling the cervix, the ends of the 
“ Y” terminate at the side of the portio vaginalis. The bladder is liber- 
ated from the trigonum to the uterovesical peritoneum and laterally 
the dissection is extended outward along the base of the broad ligament 
to the ureter on either side and the peritoneum of Douglas’s pouch is 
stripped free from the cervix up to the internal os. After liberating the 
neck of the uterus it is detached from the vagina by a V-shaped incision 
cutting from either side downward and toward the axis of the cervical 
canal. The incision should be made low enough to place the apex of the 
V at the vaginal junction. The resection is then completed by a similar 
incision immediately below the internal os, the effect of which produces 
a wedge-shaped stump of the uterus which will fit over the remaining 
cer\’ical stump. At this point, the finger is passed into Douglas’s pouch 
to locate the uterosacral ligament on the patient’s left. Should it be 
completely effaced its markings may be located by drawing the uterus 
downward when a fold may be felt extending from the cervicocorporeal 
junction to the sacrum. With a pair of curved artery forceps thrust 
tlirough the base of the broad ligament in the space between the uterus 
and the ureter (below the uterine artery) the fold or ligament is drawn 
well into the vagina and temporarily secured by a retention suture. 
The ligament on the opposite side is secured in like manner. Following 
this step the wedge stump of the uterus is secured in the V of the vaginal 
stump, first introducing a forceps or similar instrument througlj the 
vaginal portion and into the cavity of the uterus. Upon such an instru- 
ment the two sections are brought together and secured by a mattress 
suture of kangaroo tendon on either side, the two sections practically 
“dovetailing” into one another. To maintain perfect alignment of 
the canal a suture of catgut fixes the tip of the wedge into the angle of 
the V. By pulling upon the temporary retention sutures attached to 
the uterosacral ligaments, the latter will be drawn into the denuded 
field and tracing them step by step, using one pair of forceps after 
another, they may be brought far enough into the vagina to be sutured 
together in front of the cervix, the latter being forced well back into 
the hollow of the sacrum to secure normal fixation of the lower pole of 
the uterus. The excess of the vaginal flaps is then trimmed away and 
the vagina is closed with kangaroo tendon, the lower angles of the 
incision being left open for drainage. The edema of the vaginal portion 
which follows, commonly disappears without attention but when the 
hypertrophy is due to inflammatory changes, wedge-shaped sections of 
anterior and posterior lips may be removed with good effect. On 
account of the relaxation of the vagina and its outlet, posterior col- 
porrhaphy with especial attention to constructive reinforcement of the 
perineum is essential to effective employment of the mechanical prin- 
ciples involved in the technic of the operation. 
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Detachment of Retina in Toxemia of Pregnancy. — Clapp (Am. Jour. 
Ophthal., July, 1919, p. 473) has examined the eyes of practically all 
of the albuminuria and toxemia eases occurring in the past fourteen 
years at the Maryland Lying-in Hospital, and has not observed detach- 
ment of tlie retina until recentljL Six cases have presented themselves 
since December, 1917, ■whose histories are briefly detailed. They varied 
in extent from small to almost complete detachment of the retina, in 
contradistinction to so-called idiopathic detachments, these have all 
subsided and become reattached -with normal fields of \dsion. They 
may be antepartum or postpartum, and may clear up in a fe'W hours, 
and are frequently far forward in the periphery and found only after 
some searching. They are probably present much more frequently 
than heretofore recorded and the prognosis is good so, far as the detach- 
men-t is concerned. 


The Eye of Birds. — ^Rochon-Dttvigneaud (Annal. d’ociilist., June, 
1919, p. 376) gives a resume of the anatomy of the ej’^e of birds. There 
are "two types of e/es in birds ; that of the diurnal -ttuth small cornea and 
large posterior segment, and that of the noeturnal "with large cornea 
(and large crj'^stalline) and relatively small posterior segment. The eye 
of diving birds presents certain peculiarities at the sclero-corneal 
limbus: a kind of circular dilatation entirely surrounding the cornea. 
The crystalline of birds shows as its most important peculiarity an 
annular collar, the greater or less development of ■which according to 
different species modifies the form and consequently the refraction of 
the lens. The vitreous of birds is very consistent, which coupled ■\^dth 
the bony scleral ring and the cartilaginous plate lining the entire sclerotic 
results in the posterior segment being very resistant, so that it is little 
or not at all affected by modifications of tension: the latter involves 
only the anterior chamber, very deep in the diurnal, still deeper in the 
nocturnal; the aqueous humor accordingly plays the essential part in 
the physiological maintenance and modifications of the intra-dcular 
tension. The pecten is nothing but a vascular membrane derived from 
the optic nerve, of which it represents the capillary network as a 
forward extension. It is an organ of nutrition to compensate the com- 
plete avascularity of the bird’s retina; it has nothing to do ■with tlie 
accommodation. It is relegated to the postero-inferior segment of the 
eye, below and beliind the foveal region so as not to interfere with the 
function of the latter. It is smaller in the nocturnal, probably because 
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the retina of these birds is relatively smaller than that of the diurnal. 
The ciliaryv muscle consists of three systems ' of striated fibers, the 
mechanism of which is incomprehensible with present theories of accom- 
modation. The raptores, eagle, hawk, etc., possess actually two fovese, 
one central, the other further back (fovea lateralis). The central 
fovea ^s the principal one; its cellular layers (particularly the bipolar 
cells) are richer in elements. The posterior fovea is, however, well 
marked as a fovea: it is more or less developed according to the species.. 
The eye of the eagle presents no difference, compared with that of other 
diurnal raptores except perhaps greater thickness of the osseous scleral 
plaques. Its axis is 27 mm. long with a maximum width of 32 mm. : 
it is accordingly larger and longer than the human eye; the retinal 
images of the eagle are therefore much larger than those of man — a 
circumstance favorable for visual acuity independent of all special 
function of the retina. 
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The Occurrence of Bacillus Influenzse in the Normal Throat. — 
During the epidemic of influenza in October, 1918, Pritchett and 
Stillman found this organism present in 42 per cent, of 177 healthy 
individuals from whom no history or respiratory infection was obtain- 
able. These observers found the same organism in the throats of con- 
, valescents from influenza in 46 per cent, of individuals studied. In 
the same epidemic period Lord, Scott and Nye demonstrated B. influ- 
enzse in the pharyngeal secretions of 76 per cent, of 34 healthy men 
of the Harvard S. A. T. C. Opie and his collaborators found B. influ- 
enzse in the mouths of 35,1 per cent, of all healthy men examined at 
Camp Funston. These figures indicate the wide distribution and prev- 
alence of the organism during the severe epidemic of this acute respira- 
tory-disease. The authors {Jour. Exper. Med., 1919, xxx, 497) made a. 
study of the personnel of the Rockefeller Institute. Followng up the- 
examinations reported in their previous paper they have been able to- 
make repeated cultural examinations of the throats of 84 of the same- 
persons during a period of six months. The present study indicates 
that the percentage incidence of those haboring B. influenzae in the 
■upper respu’atory tract is as great during the post-epidemic period as it. 
was during the influenza epidemic. From December, 1918, to June, 
1919, the percentage of carriers in a group of 150 indiYuduals has aver- 
aged 41 per cent, per month. This percentage incidence of healthy 
persons found to harbor influenza bacilli in their throats and saliva is 
approximately the same as that recorded by Pritchett and Stillman 
during the height of the epidemic. In addition it is of interest that in a 
boys’ orphan asylum in which no case of influenza had occurred during 
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the epidemic 39 per cent, of throat cultures taken from 190 boys showed 
the presence of B. influenzie. This percentage incidence of positive 
cultures is the same as that found in the examination of 52 convales- 
cents from influenza in an institution for girls in which over half the 
personnel had suffered from the disease. Healthy persons have been 
found to have positive throat cultures for a considerable period of time, 
in six instances during five months and in thirteen instances during a 
period of four months. The authors in every case used Avery’s oleate 
hemoglobin agar. The optimum hydrogen ion concentration for tliis 
medium is shown to lie between pH 7.2 and 7.5. Any variation beyond 
this range, particularly on the alkaline side, reduces markedly the suit- 
ability of this medium for growth of Bacillus influenzae. Oleate hemo- 
globin agar not only enliances the gi'owth of the influenza bacillus, 
but by inhibiting the growth of other organisms, such as streptococci 
and pneumococci, greatly facilitates the isolation of Bacillus influenzae 
from a focus which harbors a wide variety of other bacteria. ■ 


The Relationship of Proteolytic Enzymes in the Pneumomc Lung to 
Hydrogen Ion Concentration. An Explanation of Resolution. — Lard 
{Jour. Exper. Med., 1919, xxx, 379) studied the effect of varying 
hydrogen ion concentration on the proteolytic activity of the cellular 
material of pneumonic lungs. This cellular material was the •washed 
filtrate of finely ground lungs in the stage of grayish-red or gray hepat- 
ization and consisted mainly of pus cells, large mononuclear- cells and 
pneumococci. In this he found CAudence of the presence of a proteo- 
lytic enzyme which digested coagulated serum (Loefiler’s blood serum, 
at a hydrogen ion concentration of pH 7.3 to pH 6.7). This enzyfne was 
inactive at higher hydrogen ion concentrations. The pneumococci 
in the material had been killed by addition of chloroform. Also there 
was the presence of a proteolytic enzyme which Avas actiA>’e betAveen 
hydrogen ion concentration of pH 8 to pH 4.S. This Avas most active, 
hoAvever, at pH 6.3 to pH 5.2. He suggests that this enzyme action maj'^ 
be responsible for the dissolving of the exudate at resolution, i. e., as a 
gradual increase in acidity occurs in the diseased lung the enzyme 
operative betAveen pH 7.8 and pH 6.7 breaks doAvn the fibrin. When a 
pH 6.7 is reached its action probably ceases and the action of the second 
enzymes continues, becoming very active betAveen pH 6.3 and pH 5.2 
splitting the peptones to amino-acid nitrogen. 

Relations Between Pneumococci and Hydrogen Ion Concentration. — 
Avery and Cullen {Jour. Exper. Med., 1919, xxx, 359) studied. the 
hydrogen ion .concentration at Avhich bacterial growth of the various 
immunological types ceased, in an effort to determine if this method 
could be used for tj’pe determination. They obtained unsatisfactory 
results. GroAvth ceased Avith all types AAdien a final hydrogen ion con- 
centration of about pH 5 had been reached if sufficient fermentable 
carbohydrate Avas present in the culture media. Using dexti'ose this 
Avas found to be above 0.4 per cent. The same results Avere obtained 
using maltose, saccharose, lactose, galactose, raffinose and inufin. 
Excess of carbohydrate in the media up to 4 per cent, as tested did not 
influence this final reaction. They confirmed the results of Dernby 
and AA'^ery, that the- optimum hydrogen ion concentration for growth 
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of the pneumococcus is pH 7.8. Wliere no carbohydrate was present 
other than that extracted from the meat as in plain broth, growth 
initiated at the optimum reaction of pH 7.8 ceased at about pH 7. If 
bacteria-free filtrates of such plain broth cultures were again readjusted 
to pH 7.8 and reinoculated the pneumococci could not grow unless 
carbohydi’ates were added. With such filtrates of dextrose broth 
cultm'es which had reached a final reaction, pH 5, growth occurred 
upon readjustment to pH 7.8 and reinoculation. Apparently one of 
the factors necessary for the growth of the pneumococcus is the presence 
of a certain amount of fermentable carbohydrate. Lord and Nye 
{Jour. Exper. Med., 1919, xxx, 389) also found the final hydrogen ion 
concentration for growth of the pneumococcus to be about pH 5. 
There were no noteworthy differences with the various immunological 
types except in one instance when a strain of tj^pe I pneumococci 
remained alive for ten days after a hydrogen ion concentration in the 
culture media of pH 4.5 had been reached. They also found growth in 
dextrose broth cultures which had reached the final hydrogen ion con- 
centration after readjusting the reaction and reinoculating. The 
strains of pneumococci tested withstood a hydrogen ion concentration 
of pH 5.3, one hour; pH 5.6, three hours; and pH 6.1, six hours before 
death of the organisms occurred. Cloudy suspensions of washed living 
pneumococci incubated with equal quantities of standard solutions of 
varying hydrogen ion concentration showed that there was no growth 
of the bacteria in tubes of pH, 5.6 or higher concentrations after five 
and a half hours. In some of the tubes a clearing occurred due to dissolu- 
tion or disintegration of the bacteria after seven hours. This was com- 
plete in such tubes of pH 5 to pH 6 only, the tubes on the more acid 
side remaining cloudy. There was constantly some clearing on the 
more alkaline side of the scale. They conjecture from this that the dis- 
solution is not due to acidity alone as the more acid side of the scale 
remained cloudy and suggest that an enzyme derived from the pneumo- 
cocci themselves active at pH 5 to pH 6 may be responsible. From these 
two studies it seems certain that fermentable carbohydrate must be 
present for the growth of pneumococci and that where this is present 
the production of acid is the most important bactericidal factor. 

Experimental Streptococcic Tonsillitis. — In an attempt to ascertain 
the mode of dissemination and cause of influenza by the transference 
^of secretions from the upper respiratory passage of influenza cases, 
to the nose and throat of healthy volunteer individuals, Richey {Jour. 
Infect. Bis., 1919, XXV, 299) reports the production of tonsillitis in 
sixteen of 155 individuals who submitted themselves for the experi- 
mentation. Crude, unfiltered nasopharyngeal washings and bronchial 
secretions from acute typical cases of influenza were instilled into the 
nasopharynx of each volunteer. The usual incubation period was thirty- 
six to seventy-two hours. The predominating organisms in cultures 
from tonsils in early stages of the illness were hemolytic streptococci. 
Three of these cases had received one month previously a vaccine con- 
sisting of Bacillus influenza, pneumococcus, tjqies I, II and III and 
Streptococcus hemolyticus in presumably adequate doses. A review 
of streptococcus vaccine therapy is given. 
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Observations on the Food of Anopheles Larvse. — ^M etz {Puhlic 
Healih Reports, 1919, xxxiv, 1790) concludes an experimental study of the 
subject with the following discussion: It is evident from these experi- 
ments that the diet of Anopheles larvre may be either heterogeneous or 
homogeneous — consisting of mixed animal and vegetable materials, of 
mixed vegetable materials or of indmdual species of plants or animals. 
And, apparently, it makes little difference whether the food is composed 
of living organisms or their dead remains. No effort was made to 
ascertain how many tjqjes of plants and animals furnish suitable food 
materials, since the range is evidently great. Only one of the types 
tested gave indications of being unsuited. This was Chara, and even 
it provided adequate food for the development of some larvai to 
maturity. Of gi’eater interest, perhaps, is the evidence regarding tlie 
effect of pollution or decomposition on the larval development. In most 
of the above experiments the culture media in which the Anopheles larvre 
developed were essentially sterile, i. e., there were practically no pro- 
tozoa present and there was a negligible amount of bacterial action. 
The cultures were kept in shallow granite pans, 10 to 12 inches in 
diameter and 3 inches deep, and it was found that no artificial aeration 
was necessary. In other cases, when cultures containing relatively 
large amounts of decomposing vegetation were brought into tlie labora- 
tory and kept without sterilization or aeration, the larvfe usually lost 
vigor and died in a few days. Thus the experimental e^ddence leaves 
little doubt as to the detrimental effects of pollution or decomposition. 
Whether the injurious effects of decomposition are due du-ectly to 
bacterial or protozoal action on the larvre themselves or indirectly 
to an excess of CO 2 or other gases resulting from the decomposition 
is not certain. The latter seems more probable, however, since the 
detrimental effects may often be prevented by aeration. Contrary to 
popular belief, then, it appears that tlie purer and more sterile the waters 
may be, so long as they contain sufficient food, the more suitable they 
are for Anopheles breeding. This would seem to account for tlie fact 
that rain-water puddles and seepage pools frequently permit much 
more prolific breeding than near-by, stagnant waters. It also serves 
to emphasize the danger of doing more harm than good by cleaning tlie 
refuse from such places as sloughs and stagnant puddles, unless adequate 
provision is made for subsequent drainage, oiling, fish conti’ol or some 
other method of mosquito eradication. 
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Observations on the Bacteriology of Influenza. — Jordan {Public 
Health Reports, 1919, xxxiv, 1413) studied several groups of cases of in- 
fluenza and other respiratory affections, with the object of ascertaining 
the frequency of Pfeiffer’s bacillus, the Mather’s diplostreptococcus and 
variations in bacterial flora tlrroughout the illness. It was found that 
by ordinary bacteriological methods the flora varied markedly and that 
individuals of groups coming in intimate contact tend to a more or less 
uniform flora. In influenza Pfeiffer’s bacillus and Mather’s coccus 
occurred with greater frequency than other pathogenic organisms, and 
of the two mentioned Mather’s organism seemed to be more frequently 
associated with pneumonia. In colds Pfeiffer’s bacillus was relatively 
infrequent while Mather’s coccus was present about as often as in 
influenza, and the latter organism was present in colds and rhinitis 
about as often as in influenza. Hemolytic streptococci appeared to be 
associated with tonsillitis and severe throat inflammation, while this 
organism was relatively rare in influenza. In the observations on “re- 
currences” of influenza, organisms different from those in the original 
attack were observed, and the opinion is expressed that “second 
attacks ” are due to organisms different from those etiologically related 
to the flrst one. 


Occurrence of Bacillus Botulinus in Nature. — Burke {Jour. Bac- 
teriol., 1919, iv, 541) made 235 cultures from samples collected in 
flve localities in central California, fifty or more miles distant from 
each other. The cultures covered a wide range of material, includ- 
ing tap water, hay, leaves, vegetables and fruits in various con- 
ditions, insects, spiders, sow bugs, snails, and caterpillars, garden 
soil, manure from horses, hogs, and chickens and also samples from 
the claws and beaks, and crop gizzard and intestinal contents of 
birds. Seven cultures of Bacillus botulinus w’^ere found in bruised and 
moldy cherries, bird-pecked cherries, pole bean leaf covered with spots 
or droppings of insects or small animals, spiders from bush bean plants, 
bush beans, some of which were slightly scarred, picked over, washed 
and packed in clean jars for canning, manure from large hog which had 
recovered from botulism three months before sample was taken, and 
discolored moldy hay from an outdoor stack. Four cultures were found 
in which there’ was e’vidence of toxin, but it was so weak that the toxin- 
antitoxin tests were not considered reliable. This material was obtained 
from earth from spider tube, spider droppings and web, sow bug from 
bush bean plant, linnet claAVs, spider and small bugs from bush beans. 
Burke therefore concludes that Bacillus botulinus is widely distributed 
in nature, and that it is present in the garden and may be on the fruit 
or vegetables wdien they are picked. Bacillus botulinus is not neces- 
sarily associated with active decay. It may be present in the blemishes 
or spots on the skin of apparently sound fruit and vegetables. Bacillus 
botulinus may remain in the intestinal tract of an animal for at least 
four months after contaminated food has been eaten. Bacillus botulinus 
may not occur far from the habitation of man. Of the five localities 
\dsited, onlj”^ one failed to give positive results as to the presence of 
Bacillus botulinus. There Avere no human beings liAcng on the place, 
no domestic animals other than horses, and there Avas no A^egetable 
garden. Bacillus botulinus may be closely associated AA-ith or dis- 
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seminated by spiders or insects common in gardens in California. Since 
Bacillus botulinus grows readily at temperatures as low as 22° C., 
there is no reason for assuming that this organism must be associated 
with the stools of warm-blooded animals. 


The Diagnosis of Rabies in Animals. — Hasseltine {Publio Health 
Reports, 1919, xxxiv, 2378) describes liis work and summarizes it as 
follows: The time required for the performance of the different tests is 
approximately as follows: Smear test: One hour (frequently less) after 
arrival of specimen. Section test: Tlu-ee to four days (a hurried test 
can be done in a daj’’ but will usually be unsatisfactory). Animal 
inoculation test: Ten days to six months. After thirty days the prob- 
ability of a positive result is small. In conclusion, therefore, it may be 
stated that, based on 1003 specimens examined, the correct diagnosis 
may be obtained on the day of receipt of specimen in 90 per cent, of the 
cases ; within five days, in about 92 per cent. ; and at the end of one month 
practically all vdll be determined. Hence a negative report on micro- 
scopic examination with subsequent inoculation of animals practically 
becomes a confirmed negative at the end of one month, though it is the 
rule at present to observe animals for six months. 


Malaria in England in 1917 and 1918,— Carter, of the U, S. Public 
Health Service (Public Health Reports, 1919, vol. xxxiv) ref\dews the 
recent outbreaks of malaria in England caused by the repatriation of 
large numbers of parasite-infected soldiers and emphasizes the unfavor- 
’ able nature of the environment by pointing out that 15,000 imported 
cases gave rise to not more than 326 cases. The relatively small number 
of the mosquito hosts account for the failure of the disease to spread, 
though apparently the hosts are numerous enough to keep alive a small 
amount of infection even under ordinary conditions. It is predicted 
that the imported malaria will be of no importance in a year or two. 


The Felix-Weil Reaction as a Laboratory Test in the Diagnosis 
of Typhus Fever. — Bengtson (Public Healih Reports, 1919, xxxiv, 
2446) describes a relatively new diagnostic test for typhus ftyer. It 
depends on the agglutination of certain members of the proteus gi'oup 
with the serum from typhus cases. The method seems to be comparable 
with the Widal reaction in availability and it is in fairly general use 
where typhus prevails. The reaction appears in the first week of illness 
but is higher during the second week and during convalescence. A 
single positive result with a case of typhus of American origin is reported. 
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Introduction. 

During 1918-19 there has been prevalent in the United States 
an epidemic disease, now known to be an inflammation of the 
nervous system, involving predominantly the brain (encephalitis), 
and sometimes the spinal cord (myelitis), but often involving both 
brain and cord (encephalomyelitis), or even including also to a 
certain extent the meninges and the peripheral nerves (meningo- 
encephalo-myelo-neuritis). Observations of the disease in this 
country have been reported by K. A. Menninger, Peter Bassoe, 
Josephine B. Neal, O. L. Pothier, Beverley R. Tucker, Henry M. 
Thomas, E. W. Schnoor, W. E. Vest, H. Climenko, F. A. Ely, F. 
Kennedy, A. Gordon, B. Sachs, J. F. Shaw and F. H. Bartlett, 

* This paper was preseilted (in abstract) before the Association of American 
Physicians at its meeting at Atlantic City, in June, 1919, and the abstract will be 
published in the Transactions of the Association, 
von. 159 , NO. 2 . — FEBRUARV, 1920 . 6 
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F. Tilney and H. A. Riley, P. Wegefortli and J. B. Ayer, V. C. 
Vaughan, W. C. Allen, P. G. Woolley, 1. Abrahamson, H. Bolin, 
C. K. Mills and G. T. AVilson, C. A. Robinson, I. Strauss and S. 
Hirschfeld, J. A. McDonald, H. S. Howe, P. N. Bergeron, and K. 
H. Beall. 

The epidemic in the United States must, we think, be looked upon 
as a part of a pandemic occurrence of the same disease, for epidemics 
closely resembling the outbreak here have been, since 1917, reported 
in many different parts of the world. The first outbreak to be 
observed in tliis pandemic seems to have been that occurring in 
Vienna in tlie winter of 1916-17. It was reported by von Economo, 
who called the malady, unfortunately perhaps, “Encephalitis 
lethargica.” Another outbreak occiUTcd in Australia, especially in 
Queensland and in New South AA'^ales, in 1917, the “mysterious 
disease” having been reported in a paper by Breinl. In the spring 
of 1918 an epidemic of the same disease was recognized to exist in 
France, where Netter described it as encephalite lethar^ique epide- 
mique. Reports of the French epidemic have been made also by 
Sainton, de Saint Martin and Lhermitte, Audibert, Burger, Etienne, 
Milian, Oliver, Claisse, and Claude and Schaeffer. 

In March and April of the same year (1918) the malady appeared 
in epidemic form in fifty-one sanitary districts in England, especially 
in London, Birmingham, Sheffield and Leicester, and was reported 
by Harris, Hall, Batten and Still, Crookshank, Melland, Christo- 
pherson and Mawer, S. A. K. AVilson, E. F. Buzzard, S. K. A^aidya 
and others. The disease has also been observed in Africa, Ai'din- 
Delteil reporting it in Algiers in 1918. In the latter part of 1917 
and in 1918, cases were met with in Uruguay; they have been re- 
corded by L. Morquio, of Montevideo. Several cases have been 
reported from Ireland by O’Carroll and Nesbitt (1919). Evidently, 
therefore, the outbreaks recorded in Europe, in Africa, in North 
America, in South America and in Australia indicate a world-wide 
distribution of encephalitis in epidemic form. 


Personal Observations. 

Our own experience in the present epidemic dates from February, 
1919; since that time we have had under personal observation sev- 
eral cases in which the diagnosis of acute or subacute encephalitis 
or encephalomyelitis has been made. Through the courtesy of 
Dr. H. M. Thomas, of Dr. John Howland and of Dr. Sydney R. 
Miller, who also have had a number of these patients under their 
care, we have been permitted to see several additional cases. On 
account of the great interest attaching to the subject, we shall^n 
this article give the histories of several of the patients observed. 
In all these cases we have had the advantage of cooperative studies 
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made by a number of associates and colleagues; without their aid 
the data gathered would have, .necessarily, been far from complete. 

We desire to thank Dr. H. M. Thomas especially for much help 
in the study of these cases and Dr. Sydney R. Miller and Dr. 
Walter A. Baetjer for their painstaking laboratory examinations. 
We trust that the records here presented may, for purposes of 
comparison, prove helpful to others who have been studying the 
disease in the United States. 

Case I. — ^Male, aged twenty-seven years; single; clerical worker; 
seen February 20, 1919. Referred to office for diagnostic study by 
Dr. E. R. Dibble, of Marion, S. C. 

Complaint. Drooping of eyelids; cannot move upper lip; food 
accumulates between teeth and cheek; difficulty in swallowing 
liquids. 

Anamnesis (Summary). Healthy until present illness, except 
for an attack of amebic dysentery a year and a half ago and “in- 
fluenza,” followed by diarrhea, twelve weeks ago. Family history 
practically negative. Smokes ten to fifteen cigarettes a day. Does 
not use tobacco otherwise, alcohol or drugs. 

Three weeks before he was seen he began to see double. At first 
the diplopia was absent for a short time each morning, but after a 
few days it became permanent. At about the same time he developed 
a facial paralysis on the right side, with ptosis and a weak lateral 
rectus of the right eye. The paralysis of the face extended slowly 
downward on the right, involving the parts around the lips and under 
the chin, after which it extended to the left side of the face. 

Physical Examination (Dr. Cross). (Summary). Patient is about 
twenty-five pounds below his calculated ideal weight. He is rather 
pale. Tongue protrudes in midline; a little tremulous. Tags 
of tonsils on both sides. Superior maxillary arch contracted; 
moderate amount of dentistry; one or tw'o teeth missing. Small 
thyroid struma. Slight general Ijrmph-glandular enlargement. 
Pulse 27 to the quarter; regular in force and rhythm; vessel wall 
distinctly thickened. Definite fine tremor of the right hand; slight 
tremor of the left. Blood-pressure: 126 systolic; 80 diastolic; 
Triangular crines; abundant hirci; definite hypotriehosis of trunk. 
Both eyelids droop a little — ^the right more than the left. Neither 
can be closed tightly. The right eye will not follow the finger to the 
right; otherwise the eye muscles, balance fairly well. The right 
pupil is much larger than the left; it reacts very sluggishly to light. 
The left pupil is about normal in size; it reacts fairly w’^eU to light, 
flhe patient is not able to WTinkle the forehead; lifts eyelids very 
little; apathetic look; is not able to show his teeth (Fig. 1). Knee- 
jerks present and about equal. Babinski negative, both right and 
left. Abdominal reflexes very active. Arm-jerks present, .Taw’’-jerk 
definitely a little exaggerated, 
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No. Per rent. 
155 02. 0 

5 2.6 

1 .4 

50 23.2 

31 12.4 


250 100,0 

Blood Wassermann Reaction. Antigen (a) cliolesterinized human 
heart, negative, (b) Acetone insoluble lipoids, negative; (c) plain 
extract of beef heart, negative. 

Cercbrosinnal Fluid Examination. Wassermann negative, with 
antigens (o) (?>) (c). Cell count, 30. Small mononuclears. Globulin, 
-f + ++• Patient anesthetic to puncture. 


Laboratory Reports in Case I. 


Blood cxa77iination. 

Red blood cells . . 5,212,000 

White blood cells . 0,200 

Hemoglobin . . 90 per cent. 

Red blood cells and 
platelets normal. 

No abnormal cells seen. 


Pol j-morphonuclcar neu trophiles 
Polymorphonuclear eosinophilcs 
Polymorphonuclear basophilcs 
Small mononuclears . . 

Large mononuclears 
Transitionals 


Gastric contents. 80 c.c. recovered; colorless. 

Free HCl 48.0 acidity per cent. 

Combined acid 23. 0 acidity per cent. 


Total acidity . . .' 71 .0 acidity per cent. 


Occult blood 0 

Lactic acid 0 

Microscopically, negative. 


Stool Examination. Brown; formed. 
Bile, “h 

Occult blood, 0. 

Microscopically, negative. 

Urine Examination. 


Reaction acid. Night. 

Specific gra^'ity 1014 

Albumin 0 

Sugar 0 

Acetone 0 

Microscopically: Few white blood cells, no rod blood 
cells, no casts. 

Bile 0 

Blood 0 

Indican 0 


Day. 

1000 

0 

0 

0 


0 

0 

0 


Roentgen-ray Reports in Case I. Roentgcnoscopic of Chest. Heart 
of pendulous type; aorta not remai-kable. Retrocardial space clear. 
Lungs and diaphragm negative. 

Roenigenoscopic of Gastro-intesiinal Tract. Impression, function- 
ing normally. 

Roentgenogram of Paranasal Sinuses. Clear. 

Roentgenogram of Lnngs. A good deal of very fine mottling 
throughout. Increased fibrosis along the right mediastinal margin, 
extending up under the right clavicle. Apices relatively clear. 
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Plate suggestive of slight changes in right lung, as if there , had been 
slight old infection. No fluid present in pleural cavities. 

Neurological Examination (Dr. H. M. Thomas). Weakness of the 
external eye muscles, particularly of the right lateral rectus. Pupils 
are unequal and the reaction seems to be somewhat sluggish. The 
patient has partial paralysis of the right fifth nerve and of both 
seventh nerves. No observable disturbance of sensation. Patient’s 
face has a peculiar set, expressionless look. No spontaneous tmtch- 
ing. Patient elevates the left eyebrow more than the right. Neither 
is raised as much as it should be. He can wrinkle the forehead 
scarcely at all. Neither eye can be closed completeljL On attempt- 
ing to elevate the lip there is slight contraction on both sides, but 
very little movement. Can just begin to pucker the lips. Faradic 
stimulation of the right facial muscles causes active contraction in 
the muscles supplied by all the branches of the right facial nerve. 
The same is true on the left side. With the galvanic current the 
muscles also contract strongly. Soft palate and tongue normal. 
Hearing normal. Station and gait normal. Deep reflexes somewhat 
over-active. 

Dental Examination (Dr. H. H. Streett). Mastication much 
impaired from loss of posterior teeth. Number of cavities to be 
filled. Superior arch contracted. Roentgenograms negative. 

REARRANGEMENT OF THE DATA IN CASE I. 

Case I (No. 5310). Male; aged twenty-seven years; clerk. 

Complaint. Drooping eyelids. Loss of motion in upper lip. 
Difficulty in swallowing fluids. 

Habits. Smokes ten to fifteen cigarettes a day. 

Previous Infections. Amebic dysentery eighteen months ago. 
Influenza twelve weeks ago, followed by diarrhea. 

Operations: 0. Traumata: 0. 

Respiratory System. Tags of tonsils. Lungs negative. Roentgen- 
ogram of paranasals negative. Roentgenogram of lungs shows fine 
spotting in both lungs. More fibrosis on the right. 

Circulatory System. Tachycardia, pulse, 108; radials thickened. 
Blood-pressure Heart negative. 

Blood and Hemopoietic System. Red blood eells, 5,212,000; 
hemoglobin, 90 per cent.; white blood cells, 6200. Wassermann 
reaction negative (3 antigens). Polymorphonuelear neutrophiles, 
62 per cent.; polymorphonuclear eosinophiles, 2.8 per cent.; small 
mononuclears, 23.2 per cent.; large mononuclears, 12.4 per cent. 
Slight general Ijnnph-glandular enlargement. 

Digestive System. Gastric Analysis. Free hydrochlorie acid, 
48; total acidity, 71; occult blood negative. Stool negative. 
Contracted superior arch. Moderate amount of dentistry. One 
gold cap. Roentgenograms of gastro-intestinal tract negative. 
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Dentist’s report: Infection negative; loss of posterior teeth; 
ea^nties, 1. 

Urogenital System. Urine: specific gravity, 1006-1014; albumin, 
negative; sugar, negative; casts, negative; white blood cells, few; 
red blood cells, none. Nycturia, 1-2. 

Locomotor System. Negative. 

Nervous System. Three weeks ago first transitory, then contin- 
uous, double vision, lasting two or three days. Cannot move upper 
lip. Food accumulates between teeth and cheek. Difficulty in 
swalloudng fluids. No drooling. Ptosis both right and left. Lids 
cannot be closed tightly. Right lateral rectus weak; right pupil 
larger than left; right pupil more sluggish. Cannot winkle forehead 
nor show teeth. Reflexes, ++. Jaw-jerk, 

(FI. M. T.). Weak right lateral rectus; anisocoria; sluggisli 
pupils; partial paralysis of right fiftli nerve and of both seventh 
nerves; suggests lethargic encephalitis. 

Examination of Ccrehrosyinal Fluid. Clear; cells, 30; small mono- 
nuclears; globulin, -f + 4- + ; Wassermann reaction, negative. 

Metabolism and Endocrine Systems. Twenty-five pounds under 
weight. Small struma. Definite tremor of right hand and slight 
tremor of left. 

diagnostic’ stoijlvry of case I. 

1. Poll encephalitis acuta superior et inferior, with slight menin- 
geal irritation. (The case is possibly one of postinfluenzal origin and 
resembles very much the cases described of late as encephalitis 
lethargica.) There is bilateral ophthalmoplegia and also paralysis 
involving the right fifth and the right and left seventh, and slightly, 
the tenth cerebral nerve; the cerebrospinal fluid contains thirty 
small mononuclear cells and globulin. 

2. Gastric hj^ieracidity. 

3. Dental caries. 

4. Undernutrition to a degree of about twenty-five pounds. 

Discussion of Case I. The localization of the pathological 

process in the nervous system in this case, at least so far as the cliief 
symptoms and signs are concerned, was easy. The bilateral ophthal- 
moplegia, the dysmasesia on the right, the bilateral facial paralysis, 
the dysphagia, and the persistent tachycardia pointed to the gray 
matter in the midbrain, pons and medulla oblongata containing the 
nuclei of origin of the III, V, VI, WI, IX (?) and X cerebral nerves, 
the lesions evidently being more extensive on the right than on the 
left side. Though there was very slight meningeal irritation (shown 
by the cell count and the globulin in the cerebrospinal fluid), there 
was no other evidence to support the view that the paralysis of the 
cerebral yierves was radieular rather than nuclear; indeed, the 
absence of any outspoken meningitis and of any sjrmptoms referable 
to the hypothalamus, the basis pedunculi, the pars basilaris pontis 
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or the pyramids of the medulla seemed to rule out such radicular 
involvement. The lesions were evidently in the gray matter of the 
floor of the aquseductus -cerebri (Nucleus n. oculomotorii) ; and 
of the floor of the ventriculus quartus (Nucleus [motorius] n. 
trigemini; Nucleus N. abducentis dext.; Nuclei nn. faciales; and, 
possibly, Nucleus ambiguus). 

The nature of the pathological process we regarded as inflamrna- 
tory (polioencephalitis acuta superior et inferior with slight myelitis 
bulbi and slight meningitis), for the mode of onset and course were 
against apoplexy, thrombosis, and neoplasm. 



Fig. 1. — Case I as seen February 20, 1919. Ophthalmoplegia externa et interna; 
paralysis N. VII, bilateral; paralysis masseter (right); dysphagia; facial mask. 
(Midbrain; pons.) 


As to the etiology of the inflammation, we ruled out lues by the 
Wassermann test of the blood and cerebrospinal fluid. The absence 
of tubercle bacilli, of pneumococci, of meningococci and of other 
bacteria from the cerebrospinal fluid was against infection by these 
agents. The cell-count in the fluid and the white count in the blood 
as well as the onset and course of the paralyses did not support the 
view that we were dealing with an unusual form of the Heine- 
Medin disease. Recalling the reports from Europe of the prevalence 
there of epidemic encephalitis, the probability of diagnosis of this 
disease was then made. Very soon we saw a number of other cases 
that confirmed this view. 

Case II. — Male; aged forty-six years; married; business man. 
Referred to office for general diagnostic study by Dr. hi. E. Hundley, 
of Martinsville, Virginia, February 28, 1919. 
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Complainis. Pain in tlie head and neck, nervousness, emotional- 
ism, weakness and aching in the legs, insomnia, forgetfulness, irrita- 
bility and difficulty in walking, all dating from about the middle of 
November, 1918, just after a period when he had been caring for 
his family sick of influenza. 

Anamnesis {Stimmary). Family History. Father died of arterio- 
sclerosis at seventy-six, having had coarse tremor in both hands for 
forty years before his death, making handvTiting impossible, though 
there were no movements of the head or disturbance of speech; 
mother living and well; one brother died of pulmonary tuberculosis; 
one sister has myocardial disease; wife has had one miscarriage. 
Patient has had nine children, all healthy. 

Personal History. Patient had tlie ordinary childhood infections 
as well as tj^phoid; gonorrhea at sixteen; denies lues. At one period 
he drank hard for eight or nine years, but he has used no alcohol 
for the past seven or eight years until recently, when he took some 
on accoRnt of insomnia. He has used much tobacco and chews all 
the time when he is well. He has Avorked in a room in which tobacco 
is steamed for ten hours a day for fifteen years. He lias taken no 
vacation in the past fourteen years. For tlie last six or eight years 
he has carried strychnin tablets in his pocket, and when he felt let 
doAvn he would take or tvo grain. Pie thinks that he averaged' 
an intake of about one dozen strychnin tablets per week. 

P\Tien asked more in detail about his drinking habits he stated 
that he drank whisky heavily at about the age of thirty-two. Pie 
drank “for the effect,” as it stimulated him both mentally and 
physically. He preferred good Avhisky and beer, averaging from four 
to six bottles of beer a day on “beer days” and about f pint of 
whisky on “whisky days.” Often he would drink twelve bottles 
of beer or one quart of whisky in a day. In spite of tliis he was 
always able to conduct his business. During ten years of sucli 
drinking his weight increased to 195 poiuids and his blood-pressure 
became very high. He often had headaches and he felt badly in the 
mornings, but he Avorked hard, and, aside from his AA’ork, was well 
knoAvn as a successful local politician. 

At the age of forty-tAA’^o he stopped drinking whisky on his doctor’s 
advice and took no more until the present illness. After stopping 
drinking his nerAmusness increased and he says that he became 
more easily excited and more irritable. His sons, aaFo Avere rather 
wild, also Avorried him at this period. He found that he fatigued 
more readily than earlier in his life. There AA^ere days AAdien he would 
be very tired and A>^ery depressed. In 1918, one son went to France, 
and this was an additional Avorry that bothered him greatI3^ 

Present Illness. The patient dates this as beginning about the 
middle of NoA’^ember, 1918, when he became much more nervous 
and irritable, lost his temper very easily, became progressively 
weaker and suffered from aching pains in the legs. The depression 
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was at this time very hard to bear, and lie was constantly tired and 
sleepy. He “could fall asleep at any time of the day.” 

During the month preceding the onset of his present illness he 
had greatly overtaxed himself caring for several members of his 
family who suffered from influenza. His wife had pneumonia and 
six of the children had influenzal attacks. The patient, however, 
during this time remained apparently well, nm-sing all of the family 
at night, with only snatches of sleep, and working at his business all 
day. He states that he chewed tobacco all day and all night, in 
order to keep awake. He also took a tablet of strychnin every 
three or four hours, either or -gV grain. 

The sjonptoms noticed at the onset continued to be manifest for 
several weeks, increasing all the time, until in February he had to 
give up his Avork. He noticed that he became very forgetful, had 
difficulty in locomotion, having to keep his eyes on the ground when 
walking. He had a dull, heavy feeling in the head and he developed 
marked tremor of the hands. Two weeks before coming to Balti- 
more for study he began to be very sleepless. His physician stated 
that he had had tachycardia recently. The patient complained 
that his eyesight had become poor and that “reading made his 
head SAvim.”- 

Physical Examination (Dr. A. D. Atkinson and Dr. Barker). 
Summary. Patient looks anxious and depressed. Fairly well 
nourished. Muscles flabby. Looks as though he had lost weight. 
Hair coarse and dry. Ears and mastoids negative. Pupils a little 
dilated, left larger than the right; right pupil reacts better to light 
than the left, though both pupils are rather sluggish on light stimu- 
lation and on accommodation. No nystagmus. Teeth suspicious. 
Tongue protrudes in the middle line. External ocular movements 
seem normal. Tonsils embedded and adherent. CerAUcal glands 
not enlarged. Slight enlargement of the thju’oid. Some retro- 
manubrial dulness. Lungs negative. 

Radial pulse 26 to the quarter. Blood-pressure: 190 systolic, 
120 diastolic. Vessel Avail palpable. Heart slightly enlarged, no 
murmurs. Abdomen negative. External genitalia normal. Deep 
reflexes sluggish, the right knee-kick being somewhat less active 
than the left. Gait a little disturbed when walking Awth the eyes 
shut. Finger-nose test and heel-knee test well performed. Rather 
marked coarse general tremor of the head and trunk. Some finer 
tremor of the fingers when the arms are extended. Prostate some- 
AALat enlarged and firmer than normal; not tender. 

Roentgenological Findings. Roentgenoscopic of cardiovascular 
stripe: Negative except for somewhat transverse position of the 
heart. 

Roentgenoscoyic Examination of Gastro-intestinal Traci: Normal 
findings. 
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Teleroenigenogravi: M. R., 3.4; M. L., 10.4. Heart somewhat 
transverse in position. Aorta slightly dilated. 

Roenigejiogram of Paranasal Sinnses. Both antra somewhat 
hazy, probably old infection. 

Reports of Laboratory Tests. Blood. Red blood cells, 5,536,000; 
hemoglobin, 95 per cent.; white blood cells, 12,800; poliTnorjiho- 
nuclears, 87.2 per cent.; poljmiorphonuclear eosinophiles, 0; poly- 
morphonuclear basophiles, 0; small mononuclears, 9.6 per cent.; 
large mononuclears and transitionals, 3.2 per cent. Platelets 
normal. Wassermann reaction in the blood negative. 

Gastric Contents. Free HCl, 10 acidity per cent. Combined 
acid, 34 acidity per cent. Total acidity, 44 acidity per cent. Some 
occult blood present with both the benzidine and the guaiac tests. 
LactiC' acid, negative. Microscopically, negative. 

Feces. Soft and liquid. Negative findings. 

Urine. Negative except for a slight trace of albumin and a few 
white corpuscles. 

Cerebrospinal Fluid. Clear; colorless; pressure increased; cell 
count, 11; small mononuclears. Globulin 4 plus; Wassermann, 
negative. 

Dental Report (Dr. H. PL Streett). General condition of the 
mouth very bad. hlastication impaired from loss of posterior 
teeth. Teeth badly abraded and quite sensitive. A number of 
cavities open to the secretions of the mouth. 

Roentgenographic review shows areas of rarefaction about the 
apices of the superior right first molar No. 3 and central incisor 
No. 8. As the conditions about these teeth could be foci of infection, - 
they should be extracted and the sockets should be curetted. 

Psychiatric Report (Dr. Adolf IMeyer). “The patient apparently 
' shows much less well-marked symptoms than he did a week ago. 
He does not feel depressed; is not uneasy or afraid; shows- excellent 
memory in the usual tests; good grasp of a test story; fair retention. 
Early in February, however, he had a pronounced depression, with 
tearfulness easily elicited. He felt he was going to die; he worried 
about past indiscretions. 

As to his physical status the tremor of head and of the hands, 
with a history of walking with extremely fixed attitude, and vith 
the tendency to loss of balance, either forward or backward, sug- 
gests the possibility of an incipient Parkinsonian syndrome. 

My impression is that the patient is recovering from a well- 
marked reactive depression. The important etiological factors are 
. the strenuous work of the last fourteen years and the recent strain 
during the infl.uenza epidemic, associated with cerebral arterio- 
sclerosis, and the history of an earlier prolonged period of excessive 
alcoholism.” 

Diagnosis. Before the report on the cerebrospinal fluid came 
in we had not thought of the possibility of the existence of epidemic 
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encephalitis in this patient. Bearing in mind the long history 
of overstimulation (alcohol, tobacco, strychnin), of excessive 
application to work and of great family strain, together with the 
history of arteriosclerosis ' and marked arterial hypertension, we 
thought the condition could be explained upon the ground of 
an atherosclerosis, with chronic renal, cerebral, aortic and cardiac 
disease. The blood-pressure was 190 systolic and 120 diastolic. 
He evidently also had oral sepsis. As there was an outspoken facial 
mask, coarse tremor, a tendency to rigidity of attitude and to loss 
of balance, we thought that he was suffering from Parkinson’s dis- 
ease, probably due to arteriosclerotic lesions in the globus pallidus. 
There was a well-marked depression that we looked upon as reactive. 
He had also signs of a slight thyreopathy. 

As the patient had to return home he was advised to have the 
oral sepsis corrected immediately and to go on a careful dietetic- 
hygienic regimen, under the supervision of his home physician, and 
to report to us later on. 

Course. The patient stayed at home until May 1, 1919. During 
the first week or two he improved somewhat, but then rapidly 
became more nervous, could not lie quiet, had no appetite, and could 
not sleep. He suffered from “terrible depression” and was very 
emotional. At this time he started again to take some whisky, but 
he felt that it did him no good. His physician advised him to return 
to Baltimore, where he entered a nursing home, had a special nurse, 
was isolated, was kept in bed at first, and was given injections of 
cacodylate of soda, massage and a suitable diet. To our surprise 
the symptoms improved rapidly; the Parkinsonian mask quiekly 
disappeared; the tremor became much less; the depression passed 
off; the patient resinned a much more normal behavior and his 
mood became more cheerful. 

The following note on the physical condition was made on July 12, 
1919, by Dr. M. C. Pincoffs. “Weight stripped, 159 pounds. There 
has been a distinct decrease in the loss of expressive movements and 
in the mask-like expression; the patient now laughs readily; there is 
now no crying even when subjects that formerly would have caused 
this were brought up. There is still rapid blinking of the eyelids. 
The eyes, roughly tested with types, show no diminution of vision. 
Extra-ocular movements normal. No definite von Graefe. There 
is a marked collar of erythema at the base of the neck and a distinct 
fulness in the suprasternal fossa. Most of this is a pad of fat, but 
the isthmus of the thyroid is distinctly thickened, and both lateral 
lobes of the thyroid are slightly enlarged. The apex-beat of the 
heart is just lateral from the midclavicular line; the right border is 
just to the right of the sternal margin. There is a distinct increase 
in the retrosternal dulness. Heart sounds clear. Rhytlun regular. 
Radials are not thickened on palpation. Pulse-rate 100. Blood- 
pressure, 3 ^. 
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The liver margin descends several linger breadths below the 
costal margin. It is smooth, has rather a firm edge, and is somcw^hat 
sensitive. The rather coarse fluttering tremor of the hands formerly 
present has almost entirely disappeared.. There is a persistent fine 
tremor at present. Knee-kicks active and equal. Biceps reflexes 
equal. Superficial abdominal reflexes hjqieractive and equal. 
Dermatographia marked. 

Impression. (1) The signs of hyperthyroidism of moderate 
degree are rather predominant in the picture at present. (2) There 
is well-marked tachycardia, slight dyspnea on exertion aud occa- 
sional sense of suffocation. The blood-pressure is very labile — 
ill February, in bed, now when resting and on 
climbing stairs a few days ago. (3) The mental condition is very 
much improved, the depression and psychomotor retardation so 
evident at first have largely disappeared. But there is still evidence 
of an anxiety neurosis and the patient requires constant reassurance. 

One might suppose that the encephalitis epidemica had been, 
in this case, an acute episode in a patient already affected by the 
results of ovenvork, chronic alcoholism, chronic tabagism and h 5 q)er- 
thyroidism, and that we are now seeing the residual condition with 
the hyperthyroidism perhaps more prominent than earlier in the 
course.” 

Discussion of Case II. The occurrence of asthenia, drowsi- 
ness increased nervousness, emotionalism, mental depression and^ 
the signs of Parkinson’s disease (facial mask; coarse tremor) did 
not at first call up the idea of epidemic encephalitis in this patient, 
owing probably to the fact that he had (1) an outspoken athero- 
sclerosis with high blood-pressure, (2) oral sepsis, (3) a history of 
great strain and fatigue and (4) a long history of overstimulation 
(alcoholism; tabagism; strychninism) . It was the findings in the 
cerebrospinal fluid that first suggested the superimposition of an 
epidemic encephalitis upon his other maladies, and a careful con- 
sideration of the date of the disease, the conditions and mode of 
onset, the symptoms and the course, has confirmed us in the opinion 
that the patient was really infected vath the virus of epidemic 
encephalitis. A striking feature of this case, as in Case III, is the 
long history of chronic alcoholism. That chronic potatorium 
predisposes to encephalitis and especially to poliencephalitis superior 
has long been knorni. Indeed, Wernicke’s type of encephalitis is 
sometimes referred to as the “acute ophthalmoplegia of drunkards.” 
In our Case II, the process seems to have affected (1) the cortex 
(amnesia; stupor and later insomnia; depression), (2) the globus 
pallidus (Parkinsonian syndrome), (3) and, slightly, the midbrain 
(pupillary changes) . He is making a satisfactory recovery. 

Case III. — ^Male; aged forty-eight years; married. Referred for 
diagnostic study by Dr. W. W. Stewart, of Columbus, Georgia, and 
by Dr. Allen of Oswitchee, Alabama. Admitted to private ward in 
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Johns Hopkins Hospital, March 3, 1019. Discharged, April 30, 
1919. (No. 5599.) Patient was unable to give a correct statement 
in regard to his condition, and the history was given partly by his 
sister, partly by the letters from his physicians at home. 

Covi 2 )laint. Pain in back of neck and head. 

Family History. Father died, aged sixty-two years, of softening 
of brain; otherwise negative. 

Personal History. General health always good. No serious 
illness at any time. Alcoholic for many years, but has drunk less 
during the last year. Relative told his nurse that for the last ten 
years he has averaged about one quart of whisky every night! 
Heavy smoker for a number of years. 

Present Illness. About January 21, 1919, the patient felt suddenly 
weak all over. Pain in back of head, so severe at times that he would 
grasp his head in his hands and cry out. Mind immediately became 
affected. Memory was impaired and there was laek of coherence 
in his talk. No convulsive attacks nor loss of consciousness at any 
time. Rational periods alternated with periods of delirimn. Two 
days before he was seen he had threatened to commit suicide all of 
one day. For a few days after onset of illness the face and head 
“would draw toward the right;” the arms were stiff and were flexed 
medialward across the chest. For the last eight months he has had 
sulky spells, and for the same length of time he has been easily 
irritated and often became angry Avith members of his family with- 
out real cause. His temperature on the first day of his illness was 
104°, but it gradually came down to normal on the fourth day. On 
the sixth day he had numerous “blisters” around the nose and 
mouth (herpes?) . The physician consulted at the onset of his illness 
knew of the chronic alcoholism, found albmnin and casts in the urine 
and made a probability-diagnosis of uremia (especially as there had 
been progressively increasing feebleness, rapid loss of weight and 
mental disturbance at times) and treated the case accordingly. 

Physical Examinations (Drs. Barker, Irwin and Ward). The 
patient looks drowsy and toxic, though when spoken to he answers 
promptly. Face covered with small pitted scars, resembling those 
of smallpox. Muscles of mastication and of expression act well 
and equally. Tenderness on pressure over the entire cranium. No 
special tenderness over the temporal areas. The left pupil'^is a little 
irregular; both pupils react to light and to accommodation, but 
sluggishly. There are a few small superficial ulcers over the cornea 
on the left side. Von Graefe’s sign is positive. Rosenbach’s sign 
is positive. External ocular movements good. No nystagmus. 
Slight nasal obstruction on the right side. Marked auditory 
impairment on the right. Tongue is protruded in the midline; 
brovmish coat; slight tremor. Throat injected; uvula pulled over 
to right side. Tonsils small; not injected. Gums show active 
pyorrhea; some dental caries; a good deal of dentistry. No general 
glandular enlargement. ThjToid not enlarged. Inconstant dry 
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rales throughout both lungs. Lungs otherwise clear on auscultation 
and percussion. Heart not enlarged. No heart murmurs. Exami- 
nation of abdomen shows moderate tenderness on pressure over the 
gall-bladder and appendix regions. The right rectus muscle is 
somewhat more tense than the left. Some tenderness on palpation in 
region of right kidney. Abdominal reflexes present. No abnormali- 
ties of genitalia. Cremasteric reflexes present. Sensation on face 
negative (rough test). No impairment of sensation over upper 
extremitje Muscular power good; perhaps a little less on right side. 
Reflexes in extremities present and normal. Rather marked tender- 
ness of calf muscles on left. Babinski equivocal. Muscle sense good. 
Kernig positive. Brud^jmski positive. Coarse tremor of fingers. 
Marked tenderness in back of neck with some rigidity. Inability 
to bend head without exquisite pain in neck and back of head. 
Blood-pressure; 130 systolic; 82 diastolic. 


Laboratory Reports. 

Blood Examination. 

Eed blood cells 

White blood cells 

Hemoglobin 

Smear, negative for parasites. Wassermann, negative. 
Differential count: 

Polymorphonuclear neutrophiles . . . . 

Polymorphonuclear eosinophiles 

Polymorphonuclear basophilcs 

Small mononuclears 

Large mononuclears 

Transitionals 


4,844.800 
22,850 
90 per cent. 


90 per cent.. 


1 

1 

2 

5 

1 


tl 

t( 

tt 

(t 


Cerebrospinal Fluid (First Examination March 7, 1918). Fairly 
clear fluid; ran out freely, as if under increased pressure. Cell count, 
97 small mononuclears. Wassermann, negative in suagle, double 
and quadruple quantities. Gold-sol test showed "combined 
paretic and meningitic curve.” Ross-Jones, -f-H — !- + • Pandy, 
++++• 

A second lumbar puncture (March 7) showed 133 cells. Differen- 
tial count showed 98 per cent, lymphocj’tes and 2 per cent, leuko- 
cytes. Smear showed no organisms. 

Third examination (April 25, 1919). Clear-looking fluid, appar- 
ently under increased pressure; 33 cells per e.mm. Ross-Jones, 
+ + + + • Pandy, Wassermann, negative in single and 

double quantities. “Luetic type of curve.” 


Gastric Analysis. 

PreeHCl 

Combined acid 

Total acidity 

Othersvise negative. 

Stool, normal. 

Urine. Reaction acid. 

Specific gravity 

Sediment 

Albmnin 

Sugar 

Phthalein, total 70 per cent, in two hours. 


40 per cent. 
25 " 

65 “ 


1012-1014 

+ 

+ + 
0 
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Microscopically: red blood cells, many; white blood cells, many. 
“All kinds of casts.” Many epithelial cells. 

X-ray Reports. SJcull: Sinuses clear. Sella^ normal in size and 
shape. Head otherwise negative. 

Teleroentgenogram . M. L., 6; M. R., 4.5; T., 10; L., 12. 

Teeth. Radiographic review reveals slight periapical destruction 
of the cortical layer of the left upper central. 

Special Ophthalmoscopical Examination. Examination of eye- 
grounds show edges of disks distinct. Physiological cup, deep. 
Cribriform plate, well marked. Veins not full or tortuous. Arteries 
normal. Retina, as far as seen, normal. 

Psychiatric Examination. Impression, delirium of organic type; 
no definite sjTnptoms pointing to general paralysis; probably a 
luetic basis (endarteritis) reinforced by chronic alcoholism. 

Dental Examination. Radiographic review justifies extraction 
of left upper central. Pyorrhea should be treated. 

REARRANGEMENT OF DATA IN CASE III. 

Case III (No. 5599). — ^IMale, aged forty-eight years; married. 

Complaint. Pain in back of head and neck. 

Habits. Alcoholic for many years. Heavy smoker for number 
of years. 

Previous Infections. None. 

Respiratory System. Inconstant dry rales throughout both lungs. 
Lungs in back clear on percussion and auscultation. Tonsils small; 
not infected. 

Circulatory System. Pulse-rate for first week around 90; after- 
ward from 70 to 85. Blood-pressure . 

Blood and Hemopoietic System. Red blood cells, 4,844,800; 
white blood cells, 22,850; hemoglobin, 90 per cent.; polymorpho- 
nuclear neutrophiles, 90 per cent.; polymorphonuclear eosinophiles, 
1 per cent.; polymorphonuclear basophiles, 1 per cent.; small mono- 
nuclears, 2 per cent.; large mononuclears, 5 per cent.; transitionals, 
1 per cent.; AVassermann, negative. Smear, negative. No glandular 
enlargement. 

Digestive System. Tongue covered with brownish coat, tremulous ; 
uvula pulled over toward right side. Some pyorrhea; one tooth 
showing peri-apical rarefaction. Gastric analysis, negative. 

Urogenital System. Urine: Specific gravity, 1012-1014; albumin, 
+ + ; no sugar; red blood cells, many; white blood cells, many; 
all kinds of casts; many epithelial cells. 

Locomotor System. Negative. 

Nervous System. In present illness, pain in head and back of 
neck. Mind impaired; talk disconnected. No convulsive attacks 
nor loss of consciousness. Rational periods alternating mth periods 
of deliriiun, suggesting “uremic poisoning”; suicidal tendencies. 
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For a few days after onset of illness the patient’s face and head were 
draATO to the right side. Arms stiffened, flexed and draim across 
chest. Staggering gait, hlarked auditory impairment. No 
nystagmus; external ocular movements good. Abdominal reflexes 
normal. Cremasteric reflexes present. No imjiairraent of sensation 
over upper extremities. ^Muscular ])ower good ; perhaps a little less 
on left side. Babinski equivocal. Coarse tremor of fingers. Rom- 
berg suggestive. Kernig positive. Brudz\iiski ])ositive. ^Marked 
tenderness in back of neck with some rigidity'. 

Mononucleosis and globulin in cerebrospinal fluid examination 
with negative Wassermann and “combined paretic and meningitic 
gold-sol curve.” 

Metabolic and Endocrine Si/sfems. Thirty-five pounds under 
weight. Temperature and pulse normal on admission. Second 
day temperature went up to 104°. Third day normal; remained 
normal for two weeks. For following ten days slight rise (99° to 
99.5°), after which it dropped to normal and remained so until 
discharge. Very slightly subnormal at times. For first week 
tachycardia; afterward pulse 70 to 85. Th^void not enlarged. 

DIAGNOSTIC Smi]M.\RY IN CASE III. 

1. Acute encephalitis and meningitis. 

2. Chronic nephropathy. 

3. Oral sepsis. 

4. Undernutrition. 

5. Chronic alcoholism. 

6. Chronic tabagism. 

Discussion of C.\se III. In this patient with chronic alcoholism, 
progressive weakness, loss of weight, deliriimi and an outspoken 
nephropathy, it was natural that the case should have been looked 
upon at first as one of uremic poisoning. The signs of meningeal 
irritation (rhachialgia; headache; Kernig; Brudz;\Tiski) led to lumbar 
punctm’e and the findings in the cerebrospinal fluid ruled out 
meningococcal, tuberculous and luetic meningitis and pointed 
strongly to epidemic encephalitis with meningeal involvement. 

Case IV. — Male, aged forty-seven years; business man; single. 
Seen March 13, 1919. (No. 5550.) 

Anamnesis (Summary). Always strong. Had scarlet fever in 
childhood; no sequelie. Never had typhoid fever nor tonsillitis. 
When thirty-five, had a bubo follovdng methritis. This was opened 
and drained; 'no sequelie. Contracted lues when twenty-nine. 
Treated at different times. For last five weeks, mercmial inunction 
every other night and mercmdal pills internally. Uses alcohol very 
moderately. Smokes five or six cigars daily. 

Fatlier died of dilated heart in com'se of . diabetes. IMotlier died 
of cancer of liver. One brother (living) has “traces of diabetes at 
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times.” Four paternal uncles had diabetes; all lived to fair age; 
youngest sixty-four. No history of insanity nor of epilepsy in the 
family. 

Present Illness. Had influenza in January, 1919, two months 
before he was seen. Two days after onset of illness, patient noticed 
niunbness of left arm, left loin and left leg. Sugar was found in the 
urine about ten days later, but it disappeared after a week of strict 
diet, and there has been no reappearance up to the last urinary 
analysis, made on March 1, 1919. When asked to describe his 
numbness he says he “feels as though he was asleep; has pressure 
along the finger-nails; has a drawing feeling along the sciatic nerve 
and outer side of left leg.” No thirst. No vertigo. Mind active. 
He says his eyes are apparently normal. He has walked with a 
slight limp, but has had no other difficulty in locomotion. No 
apparent loss of sexual desire or power. N o frequency in micturition . 

Physical Examination (Summary). Large man, well developed; 
inclined to corpulence; florid complexion. Present weight 182 
poimds. Ideal weight, 150 to 155 pounds. Cranium normal. No 
tenderness anj^here. Eye slits narrow. No staring; pupils equal 
and react fairly promptly to light and accommodation. No von 
Graefe; no exophthalmos; ocular movements normal. Mouth 
shows a good deal of dentistry; some retraction of gums; some evi- 
dence of pyorrhea. Tongue moist; slightly coated. Pharynx red; 
a little edematous around the uvula. Both tonsils slightly enlarged, 
showing evidence of former infection. No tophi in ears. Thyroid 
not palpable. Thorax well formed; expansion good; lungs clear on 
auscultation and percussion. Heart normal. Pulse 26 to quarter 
(erect position) ; full, bounding, poorly sustained, but not collapsing; 
easily compressed; apparently little if any thickening of the vessel 
wall. Hepatic dulness at sixth rib extends to the costal margin; 
spleen not palpable. Abdomen symmetrical, pendulous; wall 
flabby; some resistance in right lijqDochondrium, not marked nor 
painful. No pain on pressure in the right iliac fossa. Crines and 
hirci normal. No edema of extremities. Reflexes of left arm seem 
sluggish; right arm active; feeble abdominal reflexes. Knee-jerks 
on right side seem normal; on the left side sluggish; plantar reflexes 
on both sides sluggish. Babinski negative. No clonus. Sensibility 
acute everysvhere despite the subjective numbness. No areas of 
anesthesia. Equilibriiun a little unsteady; coordination a little 
unstable. External hemorrhoids. Some pain over the prostate; 
rectum normal. 


Laboratory Reports. 


Blood. 



No. 

Per cent. 

Red blood cells . 

5,472,000 

Polymorphonuclear neutropliiles 

190 

76.0 

White blood cells . 

10,000 

Polymorphonucle.ar eosinophiles 

1 

0.4 

Hemoglobin 

90 per cent. 

Polymorphonuclear basophiles 

0 

0 

Blood sugar 210 mg. 


Small mononuclears . . . 

43 

17.2 

in 100 c.c. 


Large mononuclears 

10 

0.4 




250 

100.0 
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Microscopically: Red blood cells and platelets normal. No 
abnormal cells seen. 

Blood Wasscrmann Reaction: 

Antigen A, cliolesterinized human heart — ^negative. 

Antigen B, acetone insoluble lipoids — negative. 

Antigen C, plain extract beef heart — negative. 

Gastric analysis. 75 c.c. recovered; colorless; much residue. 

Free HCl 3C acidity per cent. 

Combined acidity 53 acidity per cent. 


Total acidity 


89 acidity per cent. 


Occult blood 

Lactic acid 

Microscopically 

Urine analysis, reaction acid. 

Specific eraxdty 

Albumin 

Sugar 

Acetone 

Microscopically: A few hyaline casts, 
and indican. 


0 

0 

0 


1032 

Ft. trace 

0 

0 

No blood cells. Negative for bile, blood, 


Stool examination. Brown; formed. 


Bile + 

Occult blood • 4 - + 

Microscopically Negative 

Cerebrospinal fluid 

Pressure Nonnal 

Coil count 30 

Predominant type of coll Lymphocyl o 

Globulin + 


Wasscrmann, negative, with tlirce different antigens. 


Roentgen-ray Reports: Chest. Heart about normal size. Diffuse 
dilatation of aorta. The first curve on the right is particularly 
prominent. Retrocardiac space clear. Lungs and diaphragm show 
nothing remarkable. 

G astro-intestinal Tract. • No fourteen-hour retention. Stomach 
of cowhorn tj^ie, lying rather high and quite far to the right. Pyloric 
extremity in apposition with the hepatic flexure, but separable from 
it. No filling defects; no incisurse. Hepatic flexm-e bent rather 
shaiply to the left; not very freely movable. This may be due to 
obesity. Cecum rather overfull of barium. Transverse colon 
normal. 

Lateral Shdl. Sella rather small. Bony outlines not very clear, 
but the sella is probably negative. The sphenoidal sinus is large; 
apparently negative. Frontals normal. Tables of skull normal. 

Paranasal Sinuses. Slight haziness in the lateral portion of the 
left antrum. Turbinates seem a little thick. 

Teleroentgenogram. M. R. 5.2; M. L., 8.8. Heart slightly enlarged; 
the aorta moderately dilated. There is a good deal of fibrosis along 
the mediastinal margins, which tends somewhat to obscure the 
outlines of the aorta. 
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Neurological Report (Dr. H. M. Tliomas). “I was not able to 
demonstrate any organic lesion. From the patient’s history, how- 
ever, I have very little doubt that he must have some vascular, or, 
conceivably an inflammatory condition, somewhere in the sensory 
path. Such a persistent sensory disturbance suggests a lesion near 
the optic thalamus, although I have seen it associated with soften- 
ing in the medulla after occlusion of the posterior inferior cerebellar 
artery.” 

Oculist’s Report (Dr. Hiram Woods). External appearance, 
muscle movements, pupillary reactions normal. The optic nerve 
has a central cup rather deeper than usual, but there is no evidence 
of nerve lesion. There is a concentric contraction for white and red 
in each eye. The contraction averages about 15°. However, the 
retina tired quickljL Central vision is normal, with a low manifest 
hyperopia in the right eye. The patient’s glasses are insufficient. 
The muscle balance test shows a low grade of combined hyper- 
phoria, with a little tendency outward. All the muscles, except the 
externi, are deficient in j^rism power. The red glass before one eye 
which in health has no effect, produces a diplopia corresponding^ 
with the balance defect. 

Rhinologist’s Report (Dr. H. C. Davis). 1 . Frontal and maxillary 
sinuses clear on transillumination; nose and nasopharynx free from 
any discharge that would indicate infection of the paranasal sinuses. 

2. Slight obstruction to breathing on right side, due to deviation 
of septum to that side. 

3. Tonsils quite adherent, otherAvise do not shoAV any evidence of 
infection. 

4. Uvula quite elongated, but not at all productive of any symp- 
toms. 

Psychiatrist’s Report (C. Macfie Campbell). Patient showed a 
degree of placidity that may indicate a slight change in disposition, 
but there was no euphoria, expansDeness, nor depression. Orien- 
tation was correct; memory of the remote past very satisfactory. 
Good retention of tests; serial subtraction carried out promptly. 

No indication of any distorted attitude toAvard the external 
world. There is no eAudence in the patient’s mental status of mental 
reduction in relation to the organic episode and no evidence of 
general paresis. 

Urologist’s Report (Dr. G. Timberlake). Genitalia normal; no 
discharge from meatus. 

Scar from incised bubo on the right side. The urine shows a fcAv 
shreds that contain small amoimts of pus. Anal sphincter normal; 
recturn seems normal. Prostate normal for age and history. It is 
smooth, regular in outline, non-adherent, not tender to pressure; 
the vesicles seem free but palpable. The prostatic secretion shows 
marked evidence of chronic inflammation, A\ath a preponderance of 
pus cells. There was an occasional red cell foimd, probably the 
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result of pressiue. No sujierfieial evidence of lues, notwithstanding 
the history. Even with the unusual amount of pus cells in the pros- 
tatic secretion, there are no referred urinary, sexual, or general 
symptoms as a result. 

Dentist’s Report (Dr. Ai’thur Lankford). General pyorrhea in 
both upper and lower jaws. Two bicuspids show badly necrosed con- 
dition of alveolus; two other teeth are badly undermined. These 
teeth are quite loose and are no doubt a som-ce of considerable 
absorption. 

REARRANGEIMENT OF DATA IN CASE IV. 

Case IV. — (No. 5550.) Male, aged forty-seven years; single; 
drygoods merchant. 

Complaints. Nimibness of left arm, left leg and left loin, with 
tingling. No loss in motion or strength. 

Habits. Cigars five to six a day; alcohol in moderation. 

Infections. Scarlet fever at tlu-ee years; urethritis at twenty-five, 
followed by bubo that was opened and drained; no sequelre. Lues 
at twenty-nine; treatment. Influenza in January, 1919. 

Operations. None. 

Traumata. None. 

Respiratory System. Lungs negative. Roentgenogram of para- 
nasal sinuses shows slight haziness in lateral portion of the left 
antrum. 

Deviation of septum ; elongated septum. 

Circulatory System. Pulse, 104. 5s’’o heart murmurs. 

Teleroentgenogram: M. R., 5.1; M. L., 8.8. Aorta moderately 
vddened. 

Blood System. Red blood cells, 5,472,000; white blood cells, 
10,000; hemoglobin, 90 per cent.; Wassermann, negative; polymor- 
phonuclear neutrophiles, 76 per cent.; eosinophiles, 0.4 per cent.; 
small mononuclears, 17.2 per cent. Blood sugar, 210 mg. 

Digestive System. Free HCl, 36. Total acidity, 89. Occult 
blood, 0. 

Stool contains occult blood. Teeth and gums suspicious. Roent- 
gen rays show sluggish colon; ileal stasis. Four or five teeth to be 
extracted; pyorrhea to be treated. 

Urine and Urogenital System. Urine: Specifie gravity, 1032; 
faint trace of albumin; sugar, negative; a few hyaline casts; red 
blood cells, 0; white blood cells, 0. Chronic prostatitis. 

Locomotor Systevi. Negative. 

Nervous System. Left-sided numbness appearing in January, 1919. 
(two days after onset of “influenza”). Pupils active. Paresis of 
.external ocular muscles. Reflexes normal on one examination ; slight 
hjqioreflexia on left in another. Some contraction of visual fields 
for white and red; low hyperopia in right eye; external hjqierphoria; 
glasses insufficient; some eyestrain. 
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Cerehrosinnal Fhnd. Normal pressure; cells, 30 small mono- 
nuclears, globulin, -b; Wassermann, negative. Lesion in sensory 
path {q, V.). 

Metabolism and Endocrine System. Glycosuria since January, 
1919. Much diabetes in family. Hyperglycemia disappearing after 
diet. Overweight, twenty-five to thirty pounds. 

DIAGNOSTIC SUMMARY IN CASE IV. 

1. Residue (left paresthesia and hyporeflexia) of slight cerebral 
lesion in Januarj’', 1919. This may have been a slight encephalitis 
or a slight vascular lesion; the findings in the cerebrospinal fiuid 
point to encephalitis. 

2. Slight atherosclerosis, with slight arterial hypertension (blood- 
pressure: systolic, 163; diastolic, 94). 

3. Oral sepsis. 

4. Chronic prostatitis. 

5. Obesity, thirty to forty pounds overweight. 

6. Hyperglycemia with history of glycosuria. 

Discvssion of Case IV. We were inclined to look upon the 
cerebrallnsult (with lesion in the right cerebrum) at first as of 
vascular origin, but, later on, concluded that the patient had 
suffered from a mild attack of epidemic encephalitis because of 
(1) the low grade of atherosclerosis that existed, (2) the paresis of 
the muscles of the bulbus oculi and (3) the characteristic findings 
in the cerebrospinal fiuid. Whether or not the glycosuria and the 
hyperglycemia can be brought under the same rubric is difficult to 
say. It is of interest to note that there is a marked history of 
diabetes in the patient’s family. Though the patient admitted a 
luetic infection in his twenty-ninth year, lues can scarcely have 
been responsible for his cerebral lesion, since the Wassermann 
reaction was quite negative with three different antigens (and with 
quadruple quantities of fluid) in both the blood and the cerebro- 
spinal fluid. 

Case V. — ^Female, aged forty-six years; married. Seen March 17, 
1919. (No. 5497.) Referred to office for general diagnostic survey 
by Dr. George H. Brovnifield of Fairmont, W. Va. 

Complaint. Influenza seven or eight weeks ago; diplopia for 
six weeks; trouble in seeing; weakness and nervousness; sleeps 
poorly. 

Family History. Practically negative, except that one sister 
died from tuberculosis. 

Personal History. Has had tjq)hoid “three times,” last time 
twenty years ago. Considered tuberculous in youth; subject to 
colds. Two children living; one died.. in infancy; no miscarriages. 
No operations. No traumata. 
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Present Illness. Influenza seven or eight weeks ago, accompanied 
by severe pain in the back of the head. Diplopia for six weeks; 
slight ptosis of eyelids. In bed most of the time since that illness; 
weak; nervous; unable to read; depressed. Tongue tremulous. 
Dizziness; tinnitus; constipation. Her doctor says her mind is not 
right. She “wanders” at times. She has always worked very hard. 

Physical Examination hy Dr. Cross. {Sjimmary). Patient is 
twenty pounds below calculated ideal weight. There is a little 
asymmetry of the lower part of the face; the mouth is dravm a 
little to the right; there is constant twdtching of the upper lip and 
a good deal of twitching of the tongue. The face is mask-like (Fig. 
2). Eyes deep set; they seem a little sunken. The eyelids droop 
a little; there is some injection of the sclerre. Cheeks a little 
bulging; acra very prominent. Von Graefe negative. Rosenbach 
slightly positive. Eyes move upward with a rather jerky movement. 
Convergence is poor, particularly in the left eye. Slight nystagmic 
ihovements in the extreme lateral positions. Pupils ratlier wide, 
equal; regular; react to light at present. Tonsils scarcely visible. 
Much dentistry; munerous gold caps and long bridges. Several 
teeth missing in inferior arch; some gingivitis. Patient has some 
difficulty in opening the mouth; she thinks the jaw joints are stiff. 
There is some thyroid enlargement. Retrocervical glands are 
palpable, but not much enlarged. Breasts hjqioplastic. Apex-beat 
hard to localize. Relative cardiac dulness does not seem to be 
increased. Heart soimds clear at apex and base. Pulse, 28 to quarter; 
regular in force and rhjq^hm; vessel wall a trifle thickened. Radial 
pulsations synchronous. Hands a little unsteady, but no fine tremor. 
Blood-pressure: 105 systolic, 70 diastolic. Spme negative. Abdo- 
men of enteroptotic type. Liver dulness not increased; edge of 
spleen not felt. No special tenderness on palpation. Transverse 
crines. Hirci medium. Knee-jerks present. Abdominal reflexes 
normal. Arm-jerks equal and active. Grip good and equal in the 
two hands. 


Laboratory Reports. 


Blood. 


No. 

' Per cent. 

Red blood cells . . 5,850,000 

Polymorphonuclear neutrophiles 

207 

82.8 

White blood cells . 10,000 

Polymorphonuclear eosinophiles 

0 

0 

Hemoglobin . . 85 per cent. 

Polymorphonuclear basophiles 

0 

0 

Red blood cells and 

Small mononuclears .... 

32 

12.8 

platelets normal. 

Large mononuclears 

11 

4.4 

No abnormal cells 

Transitionals 

0 

0 

seen. 

Gastric Contents: 

Wassermann, negative. 

250 

100.0 


Free HCl 0 acidity per cent. 

Combined acid 30 acidity per cent. 


Total acidity .... 
Acid deficit .... 
Microscopically, neg.ative. 


30 acidity per cent. 
. . 5 acidity per cent. 
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Stool Examination: Negative. 

Urine Examination: 

Specific gravity, 1010-1016. 

Albumin, 0 at first; later a trace. 

Sugar, 0 

Microscopically, red blood cells, 0; white blood cells a few at times; Hyaline 
casts at first; (later absent). 

Cerebrospinal Fluid (first examination) : 

About 25 c.c. clear fluid removed. 

Pressure, not increased. 

Globulin, +; Ross-Jones test, + ; Pandy test, +. 

Cells, 2 to entire field (lymphocytes). 

No film formed in twenty-four hours. 

Wassermann reaction, negative. 


Second examination (April 4), made in the private ward at the 
Johns Hopkins Hospital. 


Cells, 7 per cm. (lymphocytes). 

Ross-Jones, -|- 

Pandy, -p. 

Wassermann, negative. 

Gold-sol test: Atypical paretic curve. 

Spinal-fluid culture showed no growth. 

Roentgenoscopic Examination of Chest. Heart is small, of pendu- 
lous type. Aorta normal. Lungs and diaphragm not remarkable. 

Roentgenoscopic Examination of Gastro-intesiinal Tract. No 
fourteen-hour retention; stomach of cowhorn tjq^e, lying somewhat 
downward and to the right. Good peristalsis. Duodenal cap looks 
normal. No filling defects; no incisuree; stomach and duodenum 
freely movable. Cecum contains a moderate amount of barium. It 
is easily moved. The transverse colon is prolapsed into the pelvis. 
The eolon seems free of adhesions everyvJiere along its course. Not 
much barium in colon. 

Roentgenograms of Paranasal Sinuses and Sella. The left frontal 
sinus is a little hazy, but the etlnnoids are clear. The sella turcica 
is rather small. The clinoid processes tend to approach each other. 
Bony outline is clear. Sphenoidal sinus negative. 

Teleroentgenogram: M. IL,4.2. M. L., 6.2. Heart is about normal 
size. Aorta shows a very slight widening. 

Neurological Examination (Dr. H. M. Thomas). Impression: 
A typical case of encephalitis lethargica. 

Gynecological Examination (Dr. Cullen). Outlet normal; no 
thickening of Bartholin’s glands. Cervix small; points dovmward. 
Uterus small; freely movable. One small myomatous nodule felt 
on the posterior wall. Ovaries not felt. No thickening on either 
side. Rectal examination negative. 

Rliinologist’s Report (Dr. S. J. Crowe). Impression: Sinuses do 
not show any evidence of infection. Good breathing through 
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eacli side of nose. Tonsils do not sliow any evidence of chronic 
infection. 

Dental Report (Dr. H. H. Streett). Patient has lost many teeth; 
including all the posterior teeth that serve for mastication. There 
are several crovms and bridges, the abutments of which are vital. 
Superior right second bicuspid is pulpless but shows no periapical 
rarefaction. No foci of infection arc suspected. A slight gingivitis 
is present in the upper jaw. 

Course in Hospital. Admitted March IS, 1919, discharged April 
14, 1919. Through period in hospital, temperature showed an 
elevation (afternoon) of 99° (a few times 100°). Pulse ranged from 
90 to 100 and 110. Weight on admission, 117-y pounds; on dis- 
charge 12.3j pounds. Steady improvement. 


RE.VRRANGEMENT OF DATA IN CASE V. i 

Case V. — ^Female, aged forty-six years; married. (No. 5497.) 

Complaints. Influenza seven or eight weeks before; diplopia 
for six weeks; trouble in seeing. Weakness; nervousness. 

Previous Infections. Tj’phoid fever “three times.” Subject to 
colds. 

Operations. None. 

Travmata. None. 

Respiratory System. Subject to colds. Never had asthma nor 
hiiy fever. Thought to be tuberculous in youth. Lungs, nose, 
throat and sinuses normal. 

Cardiovascular System. Radials thickened; loiv blood-pressure 
-Y/-. Pulse-rate, 112. Pleart, negative. 

Blood and Hemopoietic System. Red blood cells, 5,850,000; ' 
hemoglobin, 85 per cent.; white blood cells, 10,000; polymor- 
phonuclear neutrophiles, 82.8 per cent.;.poLTnorphonuclear eosino- 
philes, 0 per cent.; small mononuclears, 12.8 per cent.; large 
mononuclears and transitionals, 4.4 per cent. Platelets normal. 

Digestive System. Impaired mastication. Good digestion. Appe- 
tite poor. Sour stomach. No flatulence. No diarrhea. No jaundice. 
No gall-stones. Slight hemorrhoids. Achylia gastrica. Constipation. 

Genito-urinary System. Menses regular. Three children; no 
miscarriages. Some leucorrhea. Small myoma on posterior wall of 
uterus. Slight alburninuria and cylindruria. 

Locomotor Systein. General muscular weakness; jaw-joints “feel 
stiff.” 

Nervons System. Asthenia; cephalalgia; dizziness; tinnitus; 
bilateral ptosis; diplopia; poor convergence; accommodation pa- 
ralj'^sis; twitching and tremulousness of upper lip and tongue; Parkin- 
sonian mask; tachycardia; paresis of muscles of face, especially on 
left side; tender masseters; globulin in cerebrospinal fluid; history 
of change in mood, delirjum and insomnia. 
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Metabolism and Internal Secretions. Twenty pounds under 
calculated ideal weight; slight struma. Normal trichosis. Slight 
fever. 

DIAGNOSTIC SUMMARY IN CASE V. 

1. Acute encephalitis. 

2. Achylia gastrica. 

3. Myoma uteri. 

4. Undernutrition. 

Discussion of Case V. In this patient the presence of both 
general and focal symptoms referable to the nervous system, com- 
ing on as an “infectious ophthalmoplegia” and “delirium” after 




Pig. 2 Frc. 3 

Fig. 2. — Case V as seen March 17, 1919. Fever; ophthalmoplegia; left facial 
paresis; mask-like face; twitching of lips and tongue; nystagmoid movements; tender 
masseters; asthenia. (Parkinsonian type.) 

Fig. 3. — Case V as seen June 1, 1919. At home. Feels entirely well except 
that idsion is still defective. Gain of twenty-one pounds in weight. 


influenza, made one think at once of an encephalitis. The pain in 
the head, the dizziness, the asthenia, the insomnia, the depression 
and the delirium though pointing to the cerebrum, could scarcely 
be valued for finer topographical diagnosis. The striking Parkin- 
sonian mask (see Fig. 2) suggested involvement of the nucleus 
lentiformis (globus pallidus). Otherwise the focal s^onptoms 
(ophthalmoplegia externa et interna; tvdtching of lip and tongue; 
paresis of left face; tender masseters; tachycardia) pointed to dis- 
turbances in the periaqueductal gray matter and the gray matter 
of the floor of the fourth ventricle (nucleus n. oculomotorii; nucleus 
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n. trigemini; nudeiis n. facialis; niieleiis ambiguus; nucleus n. 
hypoglossi). Lues was ruled out by tlie negative Wassermann' 
reaction in both blood and cerebrospinal fluid. The patient im- 
proved rapidly and left the hospital April 14. By June 1 she had 
gained twenty-one pounds, looked natural (Fig. 3) and felt well, , 
though partial paralysis of accommodation still pereisted. 

Case VI. — Male, aged between fifty and sixty years. Seen in 
consultation, March 25, 1919, with Dr. Sydney R. Miller, of Balti- 
more, and Dr. Horace N. Mateer, of Wooster, Ohio. 

Covi'plainis. Intense lancinating pains in the trunk and in the 
lower extremities and marked constipation. 

Faviily History. Negative. 

Personal History. Patient has enjoyed good health most of his 
life. He had the ordinary childhood infections, but no severe, nor 
any infectious, diseases since. No operations. No traiunata. He 
has suflered from some indigestion for years, especially from gaseous 
eructations after meals. He has used tobacco in moderation. No 
history of alcoholism. The patient suffered from a nervous break- 
down five years ago (anorexia, insomnia, depression), but recovered 
after treatment in a sanitarium. Two years ago he suffered from a 
cerebral insult, having been found one morning in a stupor with 
some paralysis of the right eye, which subsequently cleared up. 

Present Illness. About February 19, 1919, he suffered from severe 
backache, which came on suddenly and without apparent reason. 
It was taken to be Imnbago by his physician. Despite the pain, he 
went on a visit to relatives in Pennsylvania, and, on arrival, found 
three cases of influenza in the house. On February 22 he ate rather 
freely of chicken livers, which he thought were insufficiently cooked. 
Next morning he awoke with a severe attack of hiccough, wliich 
persisted through the day. On the following day, on waking, he 
had a feeling of pain and constriction around his waistline on both 
sides. He attributed this to stiffness and pressure caused by a belt. 
Examination by a physician at that time revealed no definite abnor- 
mality. His temperature then was normal. During the following 
week he improved somewhat and the girdle sensation grew less. On 
March 1, however, he began to have severe stabbing pains starting 
in the back in the region of the left kidney and radiating toward 
the groin. During two or three days following the pains became - 
more severe, especially in the region of the groin, although they were 
somewhat less severe in the region of the kidney. The pains next 
extended down the left leg. At the same time he began to have 
severe pains in the right groin and leg. Still later the pains extended 
to the leg between the knee and anlde on the right side, where they 
became maximal. On March 8, about a week after the onset of the 
pains, the hiccough returned and lasted three or four days without 
intermission. The. hiccough then ceased and has not recurred since. \ 
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On March 12 a nurse was secured, and after this time a regular 
temperature chart was kept. There was a little fever, reaching a 
maximum of 100.4° on March 20. At this time he suffered also 
from sudden and severe pain in the right side of the chest, extending 
into the right arm. Though there was no cough and no increase 
of the pain on respiratory movements, the physician in charge 
thought of the possibility of a dry pleurisy and strapped the chest. 
At about this time, roentgenograms of the kidneys were made, but 
no shadows of stone could be found. At the time the hiccough sub- 
sided the patient states that he was very drowsy for a period of 
four or five days, much drowsier the nurse thought than the sedatives 
given for the relief of pain could account for. The nurse described 
the patient’s behavior as “much like that of a man who is coming 
out of an attack of drunkenness.” 

The pains in the right lower .extremity have persisted from the 
onset. They have been more severe at night and have greatly 
disturbed his sleep. The patient describes the pains as being some- 
what intermittent. He states that they are rather superficial, “as 
though they were in the skin rather than in the muscles or bones.” 
The nurse thought that when she first saw him there was distinct 
unsteadiness in his gait and a little dragging of the right leg. There 
has been no history of eye-muscle disturbance. 

Physical Examination (Dr. Barker and Dr. S. R. Miller). March 
25, 1919. Summary: Patient lies quietly in bed. Does not look 
ill. External ocular movements normal; no diplopia; right pupil 
somewhat sluggish; double arcus senilis. Teeth look suspicious. 
Lungs clear. Heart normal. Low blood-pressure. Abdomen 
negative. Genitalia negative. No objective disturbances of sen- 
sation on rough testing. Muscular strength everywhere good. 
Knee-jerks somewhat overactive. No actual clonus. Babinski 
negative. Abdominal reflexes normal. Patient walks with rather a 
broad base and is somewhat unsteady. Romberg suggestive. 
Heel-knee test and finger-nose test done well. Calculation good. 
No disturbance of speech. Lmnbar puncture had been done two 
days earlier and patient felt much better afterward. 

Impression. Encephalomyelitis with meningitis and spinal radic- 
ulitis. 

Laboratory Tests. Blood Wassermann done on March 24, 1919, 
was negative, with three different antigens. Urine, March 24, 
negative except for a faint trace of albumin and a good many white 
blood corpuscles. Cerebrospinal fluid, March 24: clear, colorless, 
pressure much increased, cell count 48, all small mononuclears, 
globulin 3 plus, Wassermann reaction negative, with three antigens 
in quadruple quantity. Second examination of spinal fluid, March 
31, showed 14 small mononuclear cells and globulin 4 plus; Wasser- 
mann negative. Third examination, April 5: pressm-e increased, 
but less than before; 14 cells, globulin 4 plus; Wassennann negative. 
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Blood examination, March 30, 1919: Red blood cells 4,800,000; 
white blood cells, 9000; hemoglobin, 85 to 90 per cent. Smear 
shows nothing abnormal. 

Urine examination, March 30: Negative except for faint trace 
of albumin and many white blood corpuscles; no red blood cells; 
no casts. 

Stool examination, March 30: negative. 

UrcHienifal Consultation (Dr. G. Timberlake), March 31, 1919. 
Urogenital tract practically negative. Rectum negative. 

N cxtrolocjical Consultation (Dr. H. M. Thomas), April 1, 1919. 
“The history is remarkable on account of the intense shooting root 
pains, which give a sharp .segmental localization. The patient’s 
description of their running to a certain place on the abdomen and 
then stopping abruptly is very striking, as is also his description 
of the gradual increase of the painful area involving segment after 
segment. A meningeal process must have invoh’^ed the posterior 
roots in a descending order. It is also remarkable that the process 
seems to have been almost exclusively an irritative one and to have 
left no s^Tnptoms.of destruction either of the roots themselves or of 
the substance of the spinal cord, unless the somewhat irregular 
Oppenheim on the right side be considered as such. 

Dictated Note. Patient looks rather listless. Face not mask-lilve. 
Can read well with glasses. Eye-grounds negative. Pupils dilated, 
right more than left. Pupils react directly and consensually to light. 
Reaction is more active in the left pupil than in the right. Eye 
movements normal. Masseters normal, not tender. Hearing nor- 
mal. Facial muscles normal. Jaw-jerks active. Possibly a little 
weakness of the abdominal muscles. Abdominal reflexes not 
obtained. Kernig negative. Knee-jerks active and equal. No 
clonus. Oppenheim positive on the right, negative on the left. No 
objective disturbances of sensation. When the legs are flexed at 
the hips the adductor muscles seem to go into a temporary clonus. 
No pain along the course of- the large nerve trunks at present. 
Station with the feet together now quite steady. 

Impression. Epidemic encephalitis, with special involvement 
of the meninges and spinal nerve roots.” 

Course. The patient remained in a nursing home for about two 
weeks and improved rapidly, apparently being much benefited 
by lumbar punctures and by rest. Dr. Mateer wrote on May 15 
that the patient, after returning home had developed no untoward 
symptoms and was slowly regaining his strength. 

Disc7(ssion of Case VI. The case was a puzzling one at first, as far 
as diagnosis was concerned. Except for the acuteness of the onset 
and the absence of a luetic history the segmental pains suggested 
the lancinating pains of tabes; and as the pains were worse at night, 
there had been some unsteadiness of gait and the lumbar puncture 
showed an increased cell count of small mononuclears and a positive 
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globulin, a paraluetic process was seriously thought of and prepara- 
tions were made to give antiluetic therapy. However, the Wasser- 
mann test of the blood turned out to be negative, as did also the 
Wassermann reaction in the cerebrospinal fluid. On reviewing the 
history, the mode of onset with backache, hiccough and drowsiness, 
followed by a little fever, acute encephalomyelitis came to mind 
as a probability-diagnosis,- especially as other cases of the disease 
were being seen at about this time. It was remarkable, however, 
that there was no paralysis of the eye muscles, Avith the exception 
of a sluggish right pupil, and no involvement of the other cerebral 
nerves. The hiccough suggested an irritation in the region of the 
phrenic in the cervical enlargement of the spinal cord. The weak- 
ness of the abdominal muscles and the temporary disturbance of 
coordination suggested a possible involvement of the cerebellum or 
of its connections. 

A final consideration of the case leads us to think that there must 
have been a widespread involvement of the central nervous system 
and its coverings in this instance, with predominant involvement 
of the spinal meninges and of the spinal nerve roots. The droAvsiness 
points probably to the telencephalon, the sluggish right pupil to 
the mesencephalon, the AA^eakness of the abdominal muscles and 
the incoordination to the cerebellum and its peduncles, the hiccough 
to the nucleus of origin of the phrenic in the cervical enlargement of 
the spinal cord and the severe segmental pains to the meninges and 
to the posterior roots of the spinal nerA’^es. We therefore made a 
final diagnosis of jneningo-radiculo-myelo-encephalitis in this case. 
The recovery of the patient supports the view. 

Case VII. — Colored female, aged thirty-three years; married. 

Covii)laint. “Misery in eyes and head.” 

Anamnesis: Family History, Mother died at forty of heart 
trouble. 

Personal History. Never seriously ill; none of the exanthemata. 
Occasional headache. Did not have influenza and has had no 
colds recently. Does not use stimulants. Eight children; fiA’^e 
living; no miscarriages. Best weight, 105 pounds, one year ago. 
Weight on admission 90 pounds (stripped). 

Present Illness. One week ago, while working, the patient sud- 
denly felt “dizzy.” Then she “saw double.” The dizziness passed 
off; but she has continued to see double. Since then she has had 
frequent headaches, which are relieved by lying doAAm. Three days 
after the onset of this illness she noticed a sensation of “grit in her 
eyes,” which has persisted. She has felt AA'-eaker than usual and her 
appetite is poor; otherAAnse she feels normal, except for her eyes and 
head. She has not gone to bed in the da5’'-time except to get relief 
from the headache. She has felt droAA^y but the droAA’siness has not 
preA^ented her from working. She felt sleepy while talking, but only 
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once fell asleep during conversation. She has had some difficulty 
in swallovnng, and notices that food sticks in her right cheek. Tem- 
perature, 99°; pulse-rate 100. Respirations 20. Blood-pressure: 
126 systolic, 88 diastolic. 

Physical Examinaiions (Dr. Bloomfield, Dr. Harrop and Dr. 
Hermann) (Summary). Eighth day of disease. Patient has dis- 
tinctly mask-like expression. No disturbance of smell nor of vision. 
Complains of diplopia, the two images being very close together. 
No obvious strabismus. There is a distinct sluggishness and 
uncertainty in the movements of all the eye muscles. The bulbs 
can be moved pretty well, however, medialward and dovmward. 
There is very little upward movement and slow, incomplete lateral 
movement. Distinctincoordination of bulbs on looking to the side. 
Pupils are equal. Distinct weakness of the motor branch of the 
fifth nerve. Slight facial asymmetry and drooping of the right eyelid. 
Facial movements seem a little weaker on the left side than on the 
right. Hearing is normal. No sign of bulbar involvement. No 
stiffness of neck. 

Kernig negative. Strength of arms and legs good and equal. 
Reflexes normal except right knee-kick is a little more active than 
the left. There is sweating about the mouth and nose, largely con- 
fined to the right side. Eye-gi‘ounds normal. Impression: lethargic 
encephalitis. 


Laboratory Reports. 


Blood. 

Red blood cells 
White blood cells . 
Hemoglobin 
Blood culture. No 
growth. Wasser- 
mann, negative. 


No. , Per Cent. 

0,326,000 Polymorphonuclear ncutrophilcs 70 

9,120 Polymorphonuclear oosinophilcs 1 

77 per cent. Polymorphonuclear basophilcs 1 

Small mononuclears . . . . 13 . 

Large mononuclears ... 9 

Transitionals 0 


Throat Culkire: 

Nasopharynx, negative for influenza bacillus. 

Cerebrospinal Fluid: 

Bloody. 

Pressure, not increased. 

Culture showed Staphylococcus albus (probably a contamina- 
tion). 

Urine Analysis. Reaction acid: 


Specific gravity, 1022-1024. 

Sugar, 0. 

Albumin, 0 (faint trace once). 

Microscopically epithelial cells and white blood cells. No acetone. No guaiac. 

Roentgen-ray Reports. Sinuses; negative. 

Specialists’ Reports. Neurologist. Pupils regular and equal. React 
fairly to light and slugglishly to acegmmodation, Unable to read for 
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a week previous to examination. Visual fields show concentric con- 
traction (rough determination). Extra-ocular movements limited 
laterally both to left and right. Normal in other directions, but 
slow and jerkj^ No spontaneous internal strabismus, but medial 
rectus lags on right side when looking far to left. 

Nystagmus when looking to the right. Marked lacrimation. 
No exophthalmos. Slight ptosis of right eyelid. Muscle strength 
of lids equal, but poor. Ophthalmoscopic examination negative. 
Jaw muscles rather weak on both sides. Patient wrinkles brow, 
whistles, etc., quite well. There is a slight flattening of the naso- 
labial fold on the right. Gait is slow, but otherwise normal. 

Electrical Tests. Branches of the facial nerve respond normally 
to faradic stimulation on the right side. On the left side all branches 
respond, but require a stronger current. The orbicularis oris reacts 
to direct stimulation, much better on the right than on the left. 
On both sides the orbicularis oris contracts, with a quick sharp 
contraction to galvanic stimulation. 

Neurologist’s Report (Dr. H. M. Thomas). Patient has a peculiar 
set facies. There is still marked weakness of upward and downward 
movements of eyelids and eyeballs. Accommodation probably 

paralyzed. Masseters still sensitive. Otherwise conditions are 

normal (April 2, 1919). 

REARRANGEMENT OF DATA IN CASE VII. 

Case VII. — ^Female, aged thirty-three years; married; eight 
children, five living. No miscarriages. 

Complaints. “Misery in eyes and head.” 

Previous Infections. None. 

Operations. None. 

Respiratory System. Negative. 

Circulatory System. Negative. 

Blood System. Red blood cells, 6,328,000; white blood cells, 
9120; hemoglobin, 77 per cent.; poljunorphonuclear neutrophiles, 
75 per cent.; polymorphonuclear eosinophiles, 1 per cent.; poly- 
morphonuclear basophiles, 0 per cent.; small mononuclears, 16 per 
cent.; large mononuclears 7 per cent.; transitionals, 0.5 per cent. 
(Second examination, April 25) : Red blood cells, 6,512,000; white 
blood cells, 9820; hemoglobin, 75 per cent. Differential Count: 
neutrophiles, 76 per cent.; polymorphonuclear eosinophiles, 1 per 
cent.; polymorphonuclear basophiles, 1 per cent.; small mono- 
nuclears, 13 per cent.; large mononuclears, 9 per cent. ; transitionals, 
0. Blood culture negative. 

Digestive System. Negative. 

Nervous System. Pupils regular and equal; react fairly to light 
but sluggishly to accommodation. Accommodation paralysis. 
Diplopia. Visual fields show concentric contraction. Limitation 
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of extra-ocular movements to left and right. No spontaneous 
interna] strabismus, but riglit eye fails to move adequately when 
looking far to the left: Nystagmus to right. Marked lacrimation. 
Slight ptosis of right eyelid. Ophthalmoscopic examination negative. 

Diagnosis. Encephalitis non-purulenta epidemica. 

Discussion of Case VIL The onset in this case was entirely 
typical with headache, dizziness, diplopia, burning or gritty sensa- 
tion in the eyes, asthenia and drowsiness. The ophthalmoplegia 
pointed to the midbrain (nucleus n. oculomotorii), the facial mask 
to the globus pallidus, the lethargj'^ to the cerebrum, the facial and 
trigeminal paresis to the pons, and tlie headache to the meninges. 
In colored people, we are always on the lookout for tuberculous and 
for luetic meningitis, but the laborator^'^ findings ruled both out. 
The patient made a good recovery. 

Case VIII. — Female, aged fifty-two years. Referred for diag- 
nostic study, April 14, 1919, bv Dr. J. W. Preston, of Roanoke, 
Va. 

Complaints. Loss of weight, depression, nervousness, and a little 
fever every dajL 

Anamnesis: ^ 

Family History. Negative. 

Personal History. Never very strong; had a severe fall on her 
abdomen at sixteen; suffered from peritonitis in 1892 and in 1900 
had her appendix removed, one ovary removed and uterus suspended. 
She has had amenorrhea for the past eighteen years. The patient 
says that she has always been energetic and very interested in any- 
thing in which she is engaged. She has had domestic worries for 
some years, and during the past two years has gradually lost weight 
and has suffered from indigestion, insomnia, depression and anxietj^- 
during this time, she once consulted a psychiatrist, who made a 
diagnosis of ‘'psychasthenia with unreality complex.” 

Present Illness. One month ago, while in Florida, she began 
“to see double;” this diplopia was accompanied by nausea." She 
went to bed for two or three weeks and every afternoon her tem- 
perature rose to 100°. Diuing this time she was very drowsy; she 
felt sure she “must be being doped,” especially during one week. 
Since then she has been unusually w^eak, has suffered from dyspnea 
on exertion, has had tinnitus in the left ear and has been a little 
dizzy. 

Physical Examination (Dr. Sydney R. Miller and Dr. Barker, 
April 14, 1919). Patient is about ten pounds under ideal weight; 
looks pale; external ocular movements seem normal; no diplopia 
at present; left pupil a little larger than the right, but regular in 
outline; pupils react to light and accommodation, somewhat slug- 
gishly. Moderate arcus senilis. Nasal obstruction on the left. 
Much dentistry; long history of pyorrhea; many suspicious teeth. 
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Tongue is protruded in the middle line; tongue very tremulous. 
Pharynx negative ; tonsils small. No general glandular enlargement. 
Thyroid not enlarged. Pulse 21 to the quarter, regular; radials not 
thickened; blood-pressure: systolic, 114; diastolic, 70. Lungs 
negative. Heart negative except for slight tachycardia and a little 
accentuation of the pulmonic second sound. Old appendix scar 
in the abdomen; slight abdominal tenderness on pressure; liver and 
spleen not enlarged. Deep reflexes active. No edema. 

Laboratory Reports. 


Blood. 


No. 

Per cent. 

Red blood cells . 

5,408,000 Polymorphonuclear ncutrophiles 

176 

70.4 

Hemoglobin 

97 per cent. Polymorphonuclear eosinophiles 

1 

0.4 

White blood cells . 

17,600 Polymorphonuclear basophiles 

1 

0.4 


Small mononuclears .... 

57 

22.8 


Large mononuclears and Transi- 




tionals 

15 

6.0 



250 

100.0 


Blood culture: Negative. 

Microsoopically: Red blood cells and platelets normal. No abnormal cells seen. 
Blood-Wassermann Reactions; Apnl 16, 1919. 

Antigen A: Cholcsterinized human heart, negative. 

Antigen B ; Acetone insoluble lipoids, negative. 

Antigen C; Plain extract of beef heart, negative. 


Gastric Analysis: 

25 c.c. recovered; normal color. 
FreeHCl ...... 

Combined acid . . . . 

Total acidity 

Occult blood 

Lactic acid 

Microscopically, negative. 


32 acidity per cent. 
13 acidity per cent. 
45 acidity per cent. 
0 
0 


Stool Examination: 

Bile, + 

Occult blood, 0 
Microscopically, negative. 
Brown, formed. 


Urine Analysis: 

Specific gravity 

Albumin 

Sugar 

Acetone 

Microscopically few white blood cells. 

Indican 

Bile 


Night acid. 
1014 
, 0 
0 
0 

0 

0 


Day acid. 
1004 
0 
0 
0 

0 

■ 0 


Roentgen-ray Reports. Chest: Negative. 

Gastro-intestinal Tract. Negative except for cecal .stasis and 
some ileal retention in the six-hour plate. 

Paranasal Sinuses. Negative. 

Sella Turcica. Negative. 

YOU JoH, xo. 2. — VEimCAinY 1020. 


7 



190 


BARKER, CROSS, IRWIN.: ENCEPHALITIS 


Psychiatric Report (Dr. Adolf Meyer). “The examination of this 
patient shows that she is under a very great strain, dependent 
altogether on an adjustment of a problem which she has not personal 
control of. The reaction became intensified during the wedding of 
her daughter last August and the patient has since then, in Pebruary, , 
gone through a condition which suggests an abortive encephalitis, 
but which was evidently closely connected Avith exacerbations of 
the continual dread of the recurrence of the matters which upset 
her so. There is no special difficulty of concentration or memory; 
no fundamental and unshakable mood disturbance, and I feel 
convinced that the removal of the cause for uneasiness through 
radical treatment of the one more directly at the bottom of the con- 
dition will yield a satisfactory and lasting result. I should urge a 
rest period away from the existing cause.” 

Neurological Examination (Dr. Henry M. Thomas). Patient’s 
voice is normal. Pulse rather rapid; beats at 96. Blood-pressure, 
110. Ophthalmological examination. Right optic nerve: Edges 
are all distinct; physiological cup is not well marked; veins normal 
in size; there is some pulsation in the central vein; arteries a little 
tortuous; no marked sclerosis; retina, as far as seen, normal. Left 
optic nerve: Temporal edge distinct; nasal edge can be made out; 
is not so clearly seen; upper border is somewhat obsciu-ed; veins 
are of normal size; arterial walls glistening; these are rather small 
and have a tendency to obliterate the veins. 

Pupils equal; react to light directly and consensually and contract 
during accommodation. 

Movements of the eyeballs excellent to the right, left, up and 
dovm. Convergence normal. 

Muscles of mastication act Avell and equally. They are not 
particularly sensitive to pressure. 

Jaw-jerk present, not exaggerated. 

Sensation on face normal. 

Racial muscles act well and sjonmetrically. Patient has no difii- 
culty in puckering lips and in whistling. 

Hearing is acute in both ears. 

Soft palate acts equally on the two sides, but not very actively. 
Tongue is protruded straight; it is slightly tremulous. 

Movements of the hands are coordinate. There is no noticeable 
tremor. Muscular strength is what would be expected. 

Biceps and triceps reflexes present and equal. No trouble in 
recognizing objects placed in hand. 

Station with feet together and eyes closed is quite steady. 

Abdominal muscles act strongly. Abdominal reflexes are not 
obtained. '■ 

Knee-heel test is done very well on both sides. 

Muscular strength of legs is excellent, 
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Knee-jerks present, equal, not exaggerated. Ankle-jerks present, 
equal, not exaggerated. 

Plantar stimulation gives plantar flexion. 

Impression; “The patient’s history interests me. She seems to 
have had a very mild attack of lethargic encephalitis. I could, 
however, find no present evidence of any permanent defect. For 
the rest, she is in a highly neurotic, depressed condition, due, I think, 
to her family worries. She certainly needs an upbuilding treatment.” 

Dental Report. Roentgenographic review of the mouth shows 
No. 9 the left superior central. No. 10 the left superior lateral. No. 11 
the left superior canine to be periapically infected; they are pulpless 
teeth, well filled, but they should be extracted and the sockets 
should be curetted. Replacement is possible on present denture. 
Bridge “A” should be sectioned between the left inferior first molar 
No. 19 and the left inferior second bicuspid No. 20. The left inferior 
second molar No. 18, No. 23 the left inferior lateral. No. 24 and No. 
25 the inferior centrals. No. 26 the right inferior lateral. No. 28 and 
No. 29 the right inferior bicuspids, are periapically and gingivally 
involved; they should be extracted and the sockets should be 
curetted. Replacement is possible by removable denture. These 
teeth could be active factors for focal infection. Those teeth allowed 
to remain are very important for the retention of the denture and 
for occlusion. 

Gynecological Report (Dr. T. S. Cullen) . “I do not find any marked 
tenderness at any point in the abdomen, though she says there is a 
slight feeling of soreness. The outlet is moderately relaxed; the 
cervix is back; the body of the uterus is small but in perfect position; 
it has probably been attached to the anterior abdominal walk On 
the left side, and apparently attached to the uterus, is a globular 
mass about 3 cm. in diameter, which would correspond to a normal 
ovary or to one that was just a little enlarged. I can find nothing 
in the pelvis that will in any way account for the slight fever, and 
there is nothing in the vagina or pelvis to warrant my suggesting 
any operative procedure.” 

Oplithalmological Report (Dr. Hiram Woods). “The patient told 
me about the moderate “elevation of temperature” dating back 
some time, and of the presence of “pus in the urine,” also of occa- 
sional “attacks of burning in the eyes,” and, about two months 
ago, the oceurrence of diplopia. This gradually wore off in the course 
of a month and was accompanied, in its later stage, and followed, 
by stupor; she says that “ she slept for days like one dead.” Shortly 
after getting about her glasses were changed, the last ones being 
twice the strength of the old. Noav the new glasses are uncomfort- 
able and the weaker ones are more satisfactory. 

Examination revealed normal media and fundus; pupils of equal 
size with normal reaction — ^possibly a little sluggish — but this is 
not of much importance save as fitting in with my theory that she 
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has had an encephalitis. She has no manifest refraction error and 
only a very little h^T^eropia. It does not need correction for distant 
vision. Omitting the old " burning” and the moderate fever, both of 
which may be due to some focal infection, the recent history of 
diplopia, the temporary decrease in accommodation and the stupor 
correspond quite closely with what I have seen in some cases of 
encephalitis recently. The double vision is due to insufficiency of 
the lateral recti, and, I thinlc, especially of the left. I lent her 
glasses from my trial case, correcting her presbyopia.” 

Nose and Throat Examination (Dr. H. C, Davis). Examination 
negative except for deviated septum and oral sepsis. 


REARRANGEMENT OF THE DATA IN CASE VIII. 

I 

Chief Complaints. Loss in weight; nervousness; fever daily. 

Infections. “Peritonitis,” 1892. 

Operations. Traumata. Severe fall on abdomen at sixteen; one 
ovary and part of other removed in 1900; also appendix removed 
and uterus suspended; 1895 D. and C. 

Respiratory System. Left nasal obstruction; lungs, 0. Deviated 
septum. Roentgen rays: paranasals, 0. Lungs: Old tuberculosis 
in right upper; no signs of activity now. 

Circulatory System. Dyspnea and palpitation at times; pulse, 84; 
heart, negative; blood-pressure, VV^- 

Blood and Hematopoietic System. Red blood cells, 5,408,000;' 
hemoglobin, 97; white blood cells, 17,600; Wassermann, 0; poly- 
morphonuclear neutrophiles, 70.4; polymorphonuclear eosinophiles, 
0.4; small mononuclears, 22.8. 

Digestive System. Free HCl, 32; total acidity, 45; occult blood, 0; 
stool, 0. Pyorrhea; bowels regular; two years ago indigestion began; 
heavy feeling; suspicious teeth; slight diffuse abdominal tenderness. 
Roentgen rays: Sluggish gastro-intestinal tract. 

Dental. Ten teeth to extract. Pyorrhea. 

Urine and Urogenital System. Urine: specific gravity, 1014, 
1004; alb., 0; sugar, 0; cyh, 0; ivhite blood cells, few; red blood 
cells, 0. 

Menopause, seventeen years ago; pyuria once; nocturia, 2 to 3. 

Gynecologist: Globular mass on left; probably ovary attached 
to uterus. 

Nervous System and Sense Organs. Trouble in left Eustachian 
tube for one year; family worries for years; some time ago consulted 
psychiatrist; evidently “psychasthenic state, with unreality com- 
plex” ; few weeks ago, double vision, very drowsy, afternoon fever; in 
bed two to three weeks; left tinnitus for three months; left hippus; 
slight anisocoria; aetive pupils; moderate arcus; tremulous tongue; 
abdominal reflexes absent. 
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Ophthalmologist: Slight hyperopia and presbyopia; evidently has 
had encephalitis; ordered reading glasses. 

Psychiatrist: Under great strain; evidently recent abortive 
encephalitis. , 

Neurologist: Nervous condition; evidently has had mild lethargic 
encephalitis. 

Metabolism and Endocrine System. Fever since September, 1918; 
undernutrition 8 to 10 pounds; tremor; roentgenogram of sella 
negative. 

Course. The patient entered a nursing home, where she IiRd the 
ten infected teeth extracted and the pyorrhea treated, and where 
she received general upbuilding treatment and psychotherap 5 ^ 
After the extraction there was for a time a rather marked' anemia. 
The blood examination on May 16, 1919, showed : 


Red blood cells 3,000,000 

Hemoglobin 70.0 per cent. 

White blood cells . . 3000' 

Polymorphonuclear ncutrophiles 72.4 per cent. 

Polymorphonuclear eosinophiles 1.2 per cent 

Small mononuclears 18.0 

■ Largo mononuclears and transitionals 8.4 


There was slight anisocytosis; the platelets were reduced. 

Though the patient was very psychasthenic during her stay, she 
improved steadily and has gone to a cool place to spend the summer. 

Diagnosis. 1. Convalescence from mild epidemic encephalitis. 

2. Oral sepsis: ten teeth to extract; pyorrhea to treat. 

3. Psychasthenic state. 

4. Refraction error. 

5. Moderate undernutrition. 

Discussion of Case VIII. — ^The diplopia, the abducens paresis, 
the anisocoria, the stupor and the low grade of fever, followed by 
asthenia arid by an exacerbation of a long-standing psychasthenic 
state led us to the diagnosis of a mild encephalitis, especially as 
the symptoms appeared at a time when encephalitis was epidemic. 
Unfortunately, owing to the protest of the patient, no examination 
of the cerebrospinal fluid was made in this case. The oral sepsis, 
the psychasthenic state, the undernutrition, and the secondary 
anemk were more important as therapeutic indications than the 
mild encephalitis. 


{To be concluded) 



194 ELSBEltG:' SBlNAE CORE ^tRMORS AND I'HEIR 'rREATMENT 


CONCERNING SPINAL CORD TUMORS AND THEIR SURGICAL 

TREATMENT.! 

^ \ 

By Charles A. Elsberg, M.D., 

NEW YORK. 

Frequency AND Level. Spinal tumors occur most often out- 
side of the cord. They originate either from the cord itself, from the 
spinal membrane or from the soft tissues surrounding the dura. Of 
67 spinal tumors operated upon by the writer, 49, or almost tlu'ee- 
foiirths,_ were extramedullary, and 18, or one-fourth, were intra- 
medullarjL In 42, or 62 per cent., of the cases the new gi’owth 
occurred inside of the dura mater. 


TABLE I. 


Level. 


Extramedullary. 

Cervical 

1 

2 


2 



3 



4 




2 


0 

3 


7 

1 


8 

1 

Dorsal 

1 



2 

5 


3 



4 



5 

1 


0 

1 


7 

1 


8 



9 

3 


10 

3 


11 

3 


12 

3 

Lumbar 

1 

2 


2 



3 



4 



5 


Conus and 



cauda 


11 

Totals 


42 


Extradural. 

Intramedullary. 

Totals. 



2 


1 

1 


1 

1 


2' 

4 


2 

5 

1 

.'5 

7 



1 

1 

1 

7 

2 

1 

3 

1 


2 

. . 


1 



1 

1 

3 

7 


2 

5 

i 


4 



3 


. . 

2 




11 

7 

18 

C7 


Spinal tmnors are met with most often in the cervical and dorsal 
regions and between the roots of the cauda equina. Thus of the 
67 cases of our series, in 27 the tumor lay somewhere between the. 


1 Erom the Surgical Services of Mount Sinai Hospital and the Neurological Insti- 
tute. New York. Tumors of the spinal cord, spinal membranes and those of the s(^t 
tissues which have grown into the spinal canal and have caused compression of the 
spinal cord are here considered. Primary and secondary malignant growths of the 
vertebriE and ribs are not included. 
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fifth cervical and the third dorsal and in 21 between the ninth dorsal 
and first lumbar segments; in 11 between the lower end of the spinal 
cord and the roots of the cauda equina. The extramedullary 
growths occurred with about equak frequency at the cervicodorsal 
and dorsilumbar levels, while intramedullary tumors were met with 
twice as often in the cervicodorsal as in the lower levels of the cord. 



Fig. 1. — Spinal cord tumor (fibroma) on the posterior surface of the cord near the 

median line. 


The Relations of the Tumor to the Spinal Cord and to its 
Surroundings. Tumors are most frequently met with on the 
posterior aspect of the spinal cord. They often lie in or near the 
median line over the origins of the posterior spinal nerve roots; they 
may develop more to one side of the cord behind the roots of that 
side (Figs. 1, 2 and 3). 

As the dentate ligament marks the boundary between the anterior 
and posterior halves of the cord, any tumor that develops behind the 
deiitate ligament must be considered as l^dng on the dorsal aspect 
of the cord. Some growths develop in front of the posterior roots. 
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Fig. 2. — Mrs. G. Intradural dermoid cyst lying on the posterior surface of the 
upper cervical cord and projecting into the posterior cranial fossa. 



Fig. 3.— F. G. Extramedullary tumor lying Miind a posterior spinal root on the 
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but behind the dentate ligament, and these stretch the posterior 
roots as they enlarge (Fig. 4). , These growths are most liable to 
cause severe root pains from the beginning of the symptoms. In a 
patient with a suspected spinal cord tumor, unilateral root pains, 
followed by cord sjonptoms, for a long time referable to that side of 
the cord, justify the probable diagnosis of a cord tumor which has 
developed under one or more posterior spinal roots. 



Eig. 4. — Extramedullary tumor lying in front of a posterior spinal root. 


If these patients are seen in a relatively early stage of their spinal 
cord symptoms a tj^ical Brown-Sequard sjmdrome may be observed. 
While an indication of a Brown-Sequard picture — ^more motor 
disturbances on the same side and more marked loss of sensation on 
the opposite side — is seen in all but the advanced stages of the 
disease a tjqiical Brown-Sequard sjmdrome is most liable to occur 
in these extramedullary growths which develop posterolaterally 
between the dentate ligament and the posterior spinal nerve roots. 
These tumors develop either from the pia arachnoid covering of a 
posterior spinal root or from the general pia or arachnoid. Un- 
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doubtedly they often increase in .size very slowly, so that many 
months and perhaps years may elapse before they have grown 
sufficiently to compress the spinal cord. 

The dentate ligament probably offers considerable resistance to 
the forward enlargement of the new growth, and the nerve roots 
may be so tightly stretched over the latter that they have to be divid- 
ed by the surgeon before the tumor can be removed. These lateral 
growths are liable to push the spinal cord markedly to the opposite 
side of the spinal canal. 



Fig. 5. — Extramedullary tumor lying on the anterolateral surface of the cord in 
front of a slip of the dentate ligament. 


Of the 31 extramedullary (intradural) tumors of our series above 
the level of the cauda equina, 24, or 77 per cent., lay either on the 
posterior surface of the cord or posterolaterally, and 14 of the IS 
cases of intramedullary tumor seemed to occupy more especially the 
posterior parts of the spinal cord. 

In 7 patients with extramedullary tumors (33 per cent.) the growth 
was found either anterior or anterolateral to the cord. Here again 
the tmnors may develop either in front of the spinal cord and the 
anterior spinal roots or anterolaterally between the anterior roots 
and the anterior surface of the dentate ligament. When , these 
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growths are exposed by the surgeon they are usually found to be 
covered, on their posterior surface, by the dentate ligament or one 
of its slips. Usually, one of the attachments of the ligament to 
the inner surface of the dura has to be divided and the ligament 
has to be retracted before the tumor can be sufficiently exposed for 
its removal (Figs. 5 and 6). 

These anterolateral growths only rarely begin with root pains; 
their course is often a painless one and it is frequently difficult to 
differentiate them from intramedullary growths. 



Fig. 6. — Exposure of a tumor lying in front of the spinal cord by traction on a 
slip of the dentate ligament. (Note that the growth is an extension of an extradural 
tumor.) 


It is often impossible to decide upon the part from which an 
extramedullary tumor has originated. If a growth is attached only 
to the inner surface of the dura it has very probably originated from 
that membrane. Lilcewise, if the tumor is not adherent to the dura 
and does not involve any nerve root it must be derived either from 
the arachnoid or pia mater; in this connection it is well to remember 
that tumors which arise from the pia are much more closely adherent 
to the cord than arachnoid new grov^ths. 

If the tumor is found to be adherent to several of these structures 
its origin cannot be detennined with certainty. It is sometimes very 





200 ELSBEIIG: SPINAL CORD TUMORS AND THEIR TREATMENT 

difficult to differentiate between a subpial or septal newgrowth and 
a true intramedullary one. These septal and subpial tumors may be 
surrounded on all sides by cord tissue, and for their removal an inci- 
sion into the cord may be required. It may very well be possible 
that some of the growths we have deseribed as intramedullary 
were really examples of septal or subpial tumors which had grown 
into and become buried, as it were, in the tissue of the cord. 

Injury to the Cord by a Tumor in its Proximity. Every 
expanding lesion within the spinal canal will, sooner or later, exert 
pressure upon the spinal cord, but the amount of compression is not 
directly proportionate to the size of the growth or its duration. 
Large tumors are more liable to be of softer consistency than small 
ones, and it is the small, hard tumors that cause, in many instances, 
early severe damage to the cord structure. 

It is often impossible to determine from the appearance of the cord 
at the time of the operation how gi'eat the actual damage has been. 
Nor can deductions be drawn from the sjanptoms and signs which 
the patient presents. If a flaccid paraplegia with loss of all reflexes 
is present, or if such a condition has existed for a considerable period, 
it is very probable that the cord lesion is an irremediable one. This 
does not mean, of course, that there may not be some return of power 
and of reflexes after the removal of the tumor, but, the chances for 
an amount of improvement that will be functionally ^^aluable for 
the patient are very slight. The majority, of these patients with 
advanced signs of cord compression, however, have a sjiastic paral- 
ysis which is either a paraplegia in flexion or in extension. Some 
of the patients, even after years of spastic parajjlegia, begin to 
improve after the removal of the tumor and may recover a very 
satisfactory amount of power; others never improve enough to gain 
even a small amount of control of their limbs. . When the tumor is 
in the cervicodorsal region the improvement of the upper extremities 
may be very marked while that of the lower limbs may be very 
slight. 

The lumbosacral cord is very vulnerable as far as the centers for 
the bladder and rectiun are concerned, and loss of control of urine 
and feces may persist even after the disappearance of all other 
sjonptoms. 

From the appearance of the cord at the time of the operation no 
conclusions can be drawn regarding the amount of improvement 
that can occur. As it is always inadvisable to handle or even touch 
a part of the cord that has been subjected to pressure for a long time 
the .operator can seldom determine the exact condition of the aftected 
cord. It is quite astonishing, however, how great an improvement 
may occur in a cord that appears at operation, to be flattened to a 
thin tape size. As I have already stated, much greater improve- 
ment may be expected in a flattened cord than in one in which 
there is a deep depression from a small hard tumor (Figs. 7 and 8). 
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Fig. 7. — ^E. S. Dural endothelioma which has markedly flattened the cord. 
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It is never possible to say what improvement will follow the 
removal of a localized intramedullary growth by the method of 
“ extrusion.” We have seen some excellent recoveries but have had 
many disappointments. The majority of intramedullary tumors 
are infiltrating in character and the destruction of cord tissue is 
usually extensive. 

What has been said of the tumors that com]n'ess the spinal cord 
holds true, in a general way, for those that develop l:>etween the 
roots of the cauda equina. As the lower end of the spinal canal is 



Fig. 9. — Mrs. R. Srtmll tumor, under the left roots of the cauda equina, compressing 

the conus. 


relatively large the tumor must have attained a considerable size 
before all of the caudal roots are affected. The most frequent form 
of newgrowth in the caudal region is one which is soft, and which 
attains a very large size, and is usually firmly adherent to the 
different nerve roots. To entirely remove these large growths 
would require the resection of a number of the nerve roots, which 
! is, of course, not permissible or an amount of handling of the roots 
which would be tantamount to their destruction. Small tumors 
between the roots of the cauda equina are relatively rare (Fig. 9) 
and the injury to the nerves can be fully 'recovered from. It is 
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remarkable, liowever, how little sensorj’- disturbance may be caused 
by the large tumors which so often fill up the entire lower end of 
the spinal canal and envelop each and all of the nerves of the cauda 
equina. 

Concerning Diagnosis. The diagnosis of an extramedullary 
spinal cord tumor, when the symptoms and signs are well marked, 
is, in the majority of instances, comparatively easy for those expe- 
rienced in this field, and most of the patients were sent to us, for 
surgical interference, with the diagnosis of “cord tumor” already 
made. The most frequent difficulty experienced was to distinguish 
between true spinal cord neoplasm and malignant vertebral disease, 
because malignant disease of the bone may be slow in its develop- 
ment, the onset of the spinal symptoms gradual and the roentgen- 
ray picture negative. The diagnosis is not difficult if there is a 
history of primary disease in some other part of the body; but in 
the cases of primary vertebral disease or at least a disease of the 
vertebrae in which no primary lesion in any other part of the body 
can be discovered, the diagnosis is often difficult. 

The back of every patient in whom a spinal tumor is suspected 
should be carefully examined. In patients who are unable to sit 
up and who have to be turned on the side, we have sometimes found 
a small swelling to one or the other side of the vertebral spines only 
after repeated examinations. 

Although the spinal cord symptoms which occur with malignant 
disease of the neighboring bones are usually sudden in their onset 
and ^progress within a few days to a complete flaccid paraplegia, 
the symptoms may develop more gradually. In these patients the 
differential diagnosis may be difficult. We do not know, in many 
of the cases, whether the spinal symptoms are due to a toxic or 
circulatory softening of the cord, because in not a few instances 
the malignant growth has not made any direct pressure upon the 
spinal cord. 

The diagnosis of “spinal cord tumor” was made more and more 
early as we gained greater experience with these cases. Many 
patients had to be watched for months or years before the diagnosis 
could be made, for a neuralgia has no significance so far as the spinal 
cord is concerned until some sjTiiptoms referable to the spinal cord 
have appeared. Many of our patients had been, of course, treated 
for neuralgias or for vertebral diseases for considerable periods, 
and some had been operated upon for suspected intra-abdominal 
conditions before the cord symptoms had become manifest. 

The diagnosis of “ intramedullar^’' tumor” is more difficult, and 
in many of the patients upon whom a laminectomy for intra- 
medullary disease was performed by us we were uncertain as to 
whether the disease within the substance of the cord was neoplastic 
or degenerative. 

Of the G7 patients in our series the diagnosis of tumor was made or 
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suspected 60 times; in the 7 other patients a tumor was considered 
one of the possibilities. In order to obtain a fair idea of tlie diag- 
nostic possibilities, however, all of the operated patients should be 
mentioned in whom a tumor was considered either certain, probable 
or possible. In all there were 105 patients in this category. In 70 
patients the diagnosis of tumor was made or considered probable 
and in 60 of the patients a tumor was found at the operation. In 
35 patients a tumor was considered possible but not probable; in 
only 7 of these was a tumor found at operation, and 5 of the 7 
patients had an irremovable intramedullary gi-owth. The 28 
patients in whom a tumor could not be excluded and in whom an 
exploratory operation was performed, suffered from one of the 
following conditions: malignant disease of -the spine, pachymenin- 
gitis, adhesive arachnitis, neuritis of the cauda equina, multiple 
sclerosis, gliosis, funicular myelitis, abnormal spinal vessels with 
intramedullary disease. Thus it will be seen that, in our experience, 
the diagnosis of “spinal cord tumor” was made correctly in the 
majority of the patients (60 out of 70 cases). When the diagnosis 
could not be made but a neoplasm was considered possible, though 
not probable, there was no tumor in most of the patients (28 out of 
35 cases). 

In the majority of instances the tumor was found at or near the 
suspected level. Table II shows that in all but three of the patients 
the tumor was found either at the suspected level or no more than 
tlnee segments higher or lower than had been diagnosticated. In 
all of these patient the gi'owth was exposed after the removal of 
several additional vertebral arches. 

TABLE ir. 


Total number of cases .... 
Level diagnosis correct .... 
Level diagnosis too low : 

1 segment . 

2 segments 

3 segments 

. 10 segments 

Level diagnosis too high: 

1 segment . 

2 segments 
6 segments 

2 These cases will form the subject of 
Spinal Tumors, which will be published I 


. 07 

. 48 

. 8 
• 4 

2 

2 (removed at second operation) 

1 

1 

1 (removed at second operation).^ 

paper on The False Localizing Signs of 
Dr. I. Strauss and myself. 


In one patient the level symptoms pointed to a lesion aib the sixth 
dorsal segment, but the tumor was found at a second operation at 
the twelfth dorsal segment. In two other patients the diagnosis of 
a tinnor at the level of the twelfth dorsal segment was made. The 
operation failed to expose the growth. A year or more later, in 
each patient, there were clear level sjnnptoms in the cervical region. 
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and in both instances I removed the tumor from the lower cervical 
region at a second operation. 

The Surgical Treatment. If an extramedullary tumor has 
been exposed by laminectomy and incision of the dura its removal 
does not, in most instances, present any technical difficulties. If 
the growth lies on the posterior surface of the cord and is not adher- 
ent to that structure it can often be “picked out” of the spinal canal 
with the division of perhaps only a few fine adhesions. If, on the 
other hand, it lies under a nerve root or in front of the dentate 
ligament or the cord itself the manipulations must be very carefully 
accomplished. It is always inadvisable to attempt to pull out a 
tumor from under a nerve root, as such a procedure might cause 
serious injury to the cord. Either the nerve root or roots must be 
carefully raised and pulled apart by fine strabismus hooks, or if 
sufficient room cannot be gained the roots must be divided. 

Similarly the surgeon should never attempt to pull out a tumor 
from under a slip of the dentate ligament. The slip should be 
divided and retracted in order to expose the newgrowth. When a 
tumor is to be removed from in front of the cord the following pro- 
cedures are of value: By the division of one or two slips of the 
dentate ligament and of one posterior nerve root (if necessary) the 
cord can be pulled well to one side. This should be done with 
forceps which grasp the slips of the dentate ligament which have 
been divided and not by direct pressure upon the cord. The 
operator should never make the attempt to pull the cord to one 
side by means of traction on one or more nerve roots. A pull on 
a nerve root sufficient to draw the cord to one side is almost certain' 
to injure the cord itself. 

Another important detail in the exposure and removal of tumors 
which lie in front of the cord is to remove much more of the laminee 
on one or other side, so that the access to the front of the cord from 
that side is made more direct. 

If the neoplasm is found to be closely adherent to the cord the 
greatest possible gentleness should be used in separating it from 
that structure. Tumors which have originated from the pia mater 
on the cord are sometimes so firmly adherent that in their removal 
a small layer of cord tissues would come away with the growth. 
If the adhesion is a very firm one it is preferable to leave behind a 
small piece of the capsule of the growth. 

If the neoplasm is not found at the exposed level a careful search 
must be made for it. The appearance of the veins on the posterior 
surface of the cord is very characteristic when there is an obstruction 
to the return flow of blood at a higher level. In addition a probe 
should be carefully passed upward and downward on the posterior 
and anterior aspects of the cord. An elastic resistance is often felt 
when the end of the probe impinges upon a tumor higher up or 
lower down than the exposed area. Mistakes may, however, occur 
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wJien tlic end of tlic ])robc is cangiit i)i a. nerve root, in an adJiesion 
between the arachnoid and tlie dura or is obstructed Ijy a swollen 
cord or one of the normal curves of the vertebral cohimn. If there 
is no escape of cerebrospinal fluid from above and such an elastic 
resistance to the progress of the probe is encountered, especially if 
there is a venous congestion of the cord, a tumor at a higher level 
than that exposed is very probable. 

Operative Results. In order to obtain an adequate idea nf 
end-results a careful study of each case is necessary. Many of our 
patients have recovered complete^’- and have remained well, others 
have retained sjTnptoms that were more or less disturbing to them; 
still others have remained subjectively well, although examination, 
.showed that some neurological abnonnalities had persisted. Then 
there were the patients in whom, on account of long duration of the 
disease or of advanced cord compression, little or no improvement 
followed the removal of the tumor. Finally there was the group in 
which removal of the gi-owth could not be accomplished. Some of 
these patients have been much relieA’^ed by the decompressive effect of 
the operation, while most of them were of course not improved. 
We have been able to “follow up” a large number of our patients 
and shall, in the near future, report in detail on our “end-results.” 

In this paper I shall speak only of operative results as summarized 
in the following table; 

TABLE III. 


No. of 

Relation of tumor to cord. cases. 

Extramedullary 31 

Cauda equina 11 

Extradural 7 

Intramedullary 18 

Totals 67 


Tumor 

Tumor 




Tumor partly 

not re- 



Per 

removed removed. 

moved.Deaths. 

Recovery. 

cent. 

31 ~ 

_ 

2 

29 

=94 

1 8 

2 

2 

9 

=82 

3 1 

3 

1 

0 

=80 

4 2 

12 

2 

10 

=89 

39 IT 

IT 

T 

00 

=90 


Many physicians still believe that the operation of laminectomy 
is a very dangerous one, but the statistics of those who have had 
experience in this special field show that the danger of a spinal 
operation is not very great. Thus of the last 200 laminectomies 
performed bj'^ the -writer, 12 cases ended fatally, a mortality rate of 
6 per cent. The mortality of the operation of laminectomy and 
removal of a spinal cord tumor should not be large. Of 67 patients 
in our series, 7, or 10.4 per cent., died after the operative inter- 
ference; in the operations for extramedullary tumors there was a 
mortality of 6 per cent. 

Two patients with extramedullary cord tumors died four days 
after the removal of the tumor; an old diabetie (sugar-free before 
the operation) died on the fourth day in diabetic coma; the other 
patient was a very stout woman, aged sixty-four years, who suc- 
cumbed to an ether pneumonia on the fourth day after the operation. 
Two patients with tumors of the conus and cauda equina died, one 
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of them five days after operation from necrosis of the wound and 
sepsis, the other four days after the surgical interference in coma 
with a hemorrhagic nephritis. The fifth patient was a child of 
four years, with a large extradural sarcoma which was found to be 
an extension of a large malignant gi’owth of the right chest. The 
patient died in shock twenty-four hours after the removal of the 
growth in the spinal canal. The sixth and seventh patients had 
high cervical intramedullary tumors. One patient had an intra- 
medullary infiltrating glioma in the upper cervical cord that was 
an extension downward of a tumor in the posterior cranial fossa. 
The growth could not be removed and death occurred on the third 
day from respiratory paralysis. The other patient was a woman 
with respiratory and cardiac symptoms from a localized intra- 
medullary tumor of the third to fifth cervical segments. This was 
one of our earliest cases, and after incision of the cord I removed the 
tumor at the first operation. The patient died from respiratory 
paralysis two hours after the operation. 

A study of these fatalities will show that we have operated upon 
some patients in whom surgical interference should have been re- 
fused; they were operated upon in the beginning of our experience 
with spinal surgery. It was certainly hopeless to attempt to remove 
an infiltrating growth, such as in Case VI, or to remove in one stage 
an intramedullary tumor, as in Case VII. The child with an 
extension into the spinal canal of a newgrowth in the thorax should 
not have been operated upon. 

The above facts are stated, not with the object of explaining away 
the mortality rate of 10 per cent, in our operations for spinal cord 
tumors, but to show that the fatalities after these operations, if the 
cases are properly selected, should be no larger than 6 per cent. In 
the future still better results should be obtained. 


BRACHIAL BIRTH PALSY: A PSEUDOPARALYSIS OF 
SHOULDER-JOINT ORIGIN.^ 

By T. Turner Thomas, M.D., 

PHILADELPHIA. 

I 

General Considerations. 

In 1907 in an adult case of traiunatic brachial paralysis with 
ankylosis of the shoulder-joint following an injury about a year 
and a half before, breaking up of the ankylosis under ether and 
the use of forced exercises by the patient resulted in about tliree 
months in the return of normal power to the whole limb which 


' * Read before the College of Physicians of Philadelphia, October 1, 1019. 
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has remained unimpaired since. This has been followed by many 
similar cases of varying grades of severity, in most of which forced 
exercises without a preliminary breaking up of the ankylosis under 
ether sufficed to restore the normal motion to the shoulder and 
power to the limb. The treatment was so simple and the paralysis 
usually so fleeting that records Averc kept of only a small number 
of special cases. In 1909, in a more severe t^qie of traumatic 
brachial paralysis, with flail shoulder-joint in an adult, trans- 
ferred to me at the Philadelphia General Hospital from the service 
of Dr. J. Chalmers Da Costa, by operation the normal shoulder- 
joint firmness was restored and by forced exercises the operative 
•stiffness or ankylosis afterward removed. In about four months 
the patient had a normal arm and has had it since. I haA’^e noA\' 
had IS similar cases; 12 have been operated on. In 9 the 
paralysis disappeared and in 2 more it is disappearing. In one 
case death from lung inAmh'^ement occuri-ed too early to permit 
recovery from the paralysis. In 1910, in a boy, aged seA’^en and a 
half years, Avith a brachial birth palsy, I found a hitherto undis- 
coA'^ered posterior shoulder subluxation of the same side. A com- 
plete paralysis at birth had practically disappeared, a considerable 
AATist-drop remaining, but the limb Avas much shortened and 
crippled from the persistence of the old shoulder-joint displace- 
ment. Operative reduction of the dislocation aa'rs not completely 
successful, but the AATist-drop was much improved as well as the 
function of the Avhole limb. This aa'rs the first time this operation 
had been done for this condition, but it has already become the 
preA’’ailing operatiA'^e treatment for it. I haA'^e iioaa' had 44 cases of 
brachial birth palsy and am satisfied that these as AA'ell as the aboA'^e 
adult cases have been pseudopalsies, due to inclusion of the brachial 
nerves in an axillary inflammation, consequent upon an injured 
shoulder- joint and not true paralyses from injuries of the brachial 
plexus. Those interested aarII find a summarized discussion of 
this AAffiole subject AAuth the associated literature in the Journal of 
the American Medical Association, 1914, ii, 1018. It is not intended 
here to infer that the paralysis is not real and extensh'-e and that 
the nerA’-es are not inAmlved, but merely that the paralysis is a 
pseudoparalysis in the sense that it is only temporary in the great 
majority of cases. An explanation of the temporary nei’A’-e inAmlve- 
ment is offered, but eA'^en this is not insisted on. It is merely sup- 
ported until somebody else offers a better explanation. What is 
insisted on, hoAveA^er, is that the primary and essential cause of the 
trouble in rnost cases is in the shoulder-joint, and that Avhen that 
is remoA>’ed early enough aa^c need not be much concerned' about 
the paralysis. That Avill then take care of itself. What Ave need 
most in the obstetrical cases is skilful attention to the shoulder 
at birth by the accoiiclieur,' but we are probably a long AA^ay from 
this noAAL 
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It is manifestly impossible for this new and radical view to 
make headway without controversy against the universally 
accepted contrary theor 5 '', that of injury to the brachial plexus. 
The recent work of J. J. Thomas and J. W. Sever, in support of 
the plexus theory, directly challenges the shoulder- joint origin. 
They published the results of their work in tlxree papers, all cover- 
ing essentially the same ground, to which I shall refer when neces- 
sary, for the sake of brevity, as the orthopedic,^ pediatric- and 
neurologicaP papers. The object of their work is seen in the 
following (pediatric): “Up to within a year or so most of us 
were reasonably content to accept the theory that' the paralysis 
in these (obstetrical) cases was due to a stretching or tearing of 
some of the roots of the brachial plexus, due to a forcible separation 
of the head and shoulders during labor. Other theories have, been 
discussed and have been given some credence, but recently a new 
one has appeared. It seems that it is about time for us to take 
account of stock and see which of these various ideas which have 
been advanced are reasonable and based on pathological findings, 
and clinical facts.” Their essential conclusion is as follows: 
“ There Ais no evidence from our experimental work or clinical 
observations to support the theories of Lange and T. Tm’ner 
Thomas that the primary cause of obstetrical paralysis lies in an 
injury of the capsule of the shoulder or dislocation, with secondary 
damage to the nerve trunks.”^ They admit that a few cases of 
shoulder-joint origin may simulate obstetrical paralyses, but claim 
that these are readily distinguishable. 

When it was decided that I would assume the responsibility of 
opposing the then universally accepted plexus rupture theory and 
attempt to substitute a shoulder-joint origin, there was no reason 
to suspect it would soon be necessary to maintain priority for this 
view. In this connection it now becomes necessary to point out a 
certain confusion of facts, particularly in the papers signed by 
Sever alone. I am credited with only one paper, and this is given 
two dates of publication, 1913 and 1914. Lange’s single paper is 
credited to J.912 and 1913. Notwithstanding these dates. Sever 
says: “T. T. Thomas has fallen back on the old Lange theory that 
the injury to the plexus is secondary to an injury to the joint 
capsule at birth and that the paralysis is due to an exudate which 
surrounds and compresses the plexus.” In the neurological paper, 
signed by Thomas and Sever, I am credited with six papers and am 
here given credit for priority over Lange by two years, my first 
paper being dated 1910 (it was read in 1910) and Lange’s 1912, 
and yet the following statement appears in this paper: “T. 


1 Sever: Am. Jour. Orthop. Surg., 1916, xiv, No. 8. 

- Sever: Am. Jour. Dis. Child., 1910, xii, 541. 

’ Thomas and Sever: Jour. Ncrv^. and Ment. Dis., 1916, xliv, 280. 
•' Thomas and Sever: .Tour. Am. Mod, Assn., 1910, i, 200. 
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Turner Thomas was, perhaps, the first advocate of this theory in 
this country.” I would state the facts as follows: The first 
mention in the literature of the shoulder-joint origin of traumatic 
brachial paralyses in adults and in children at birth and the first 
suggestion that the basic primary lesion was a laceration of the 
joint capsule appeared in my paper of the January, 1911, issue of 
the Annals of Surgery, while this is my sixth paper on the subject. 
Lange’s first and only paper on obstetrical paralysis appeared in 
the latter part of June, 1912. 

The few writers who have taken up the IQumpke,® lower arm, 
type of traumatic brachial paralysis in support of the Duchenne- 
Erb, upper arm, tjqie have added to the difficulties in the solution 
of an already troublesome problem. There is distinct evidence 
that most of them have not studied Klumpke’s paper. The 
general tendency has been to avoid this pliase of the subject, and 
with good reason. Madame Klumpke did not report any personal 
experience with obstetrical paralysis, but referred to two cases 
reported by Seeligmiiller. Her paper was based on one personal 
adult case of total, flaccid, brachial paralysis of motion and sensa- 
tion together with a collection of similar cases from the literature. 
A sharp distinction should be made between this and the Duchenne- 
Erb tjTie of paralysis. Klumpke saw the difference which must 
impress anyone who will study the two groups of cases. In the 
Duchenne-Erb there is essentially no disturbance of sensation, 
although all cords of the brachial plexus are mixed motor and 
sensory nerves; the paralysis of motion gradually disappears com- 
pletely except occasionally for some atrophy and, weakness, due to 
a severe restriction of motion at the shoulder-joint, sometimes at 
the elbow; and there is a practically constant but varying grade of 
such joint anli 3 dosis. Klumpke’s case was an adult and the cases 
she collected from the literature like it were adults. Note how the 
condition she found in her own case differs from that found in 
the Duchenne-Erb type: Sensation is complete^’' and permanentlj^ 
lost except for some variation in its upper limiting border; the 
paralj’^sis of motion is likewise complete and permanent; and there 
is no report of ankylosis at the shoulder. The Duchenne-Erb is a 
temporary or pseudoparalysis, the Klumpke a permanent or true 
paralj’^sis. Klumpke’s chief interest and study Avas in connection 
with oculomotor phenomena, particularlj'’ inequality of the pupils, 
and it was because of similar phenomena in Seeligmuller’s two 
cases that she included them with her adult cases. Inequality of 
the pupils has not been reported often in connection with obstetrical 
paralysis and not with much positiveness and detail when it has 
been. I cannot say that it has attracted my attention in any of 
my cases. I have observed asymmetry of the face but have attrib- 


® Rev. de nied., JPPS, v,- 591 and 739. 
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uted it to a sympathetic or associated atrophy on the side of the 
brachial paralysis. I have seen the same side of the chest much 
atrophied as well as the face. 

'The fact that in the great majority of obstetrical paralyses the 
paralysis graduallj'' disappears until it cannot be recognized explains 
why reports of the condition in adults are so rare. I have never 
seen such a report, but I have seen two cases of rather a severe 
grade in adults. One was an orthopedic sm-geon who very kindly 
called on me and gave me the privilege of examining the arm. He 
had a posterior subluxation of the shoulder- joint, a marked bending 
downward and forward of the acromion, which was shown well by 
the roentgen ray, and still had a considerable limitation of move- 
ment in this joint. He said the condition had been much more 
severe in his younger years, but there was at the time I saw him 
no evidence of paralysis. In addition to the absence of paralysis 
he furnished another good reason why we do not recognize the 
condition in adults. He could not afford to permit his present 
and prospective patients to know that ‘he was crippled and unable 
to help himself. He added, also, that, so far as he knew, none 
of his patients or colleagues ever suspected the condition. The- 
second case was a pupil nurse who seemed to have no trouble in 
performing her duties. She had no paralysis but had some atrophy 
from the limitation of movement at the shoulder. 

Support for the Shoulder-joint Pathology. The tempo- 
rary or pseudoparalysis, the practically constant preservation of 
sensation and the practically constant limitation of shoulder move- 
ment, which seems to be readily accounted for by the compression 
of the shoulder by the maternal pelvis during delivery, led me to 
suggest that the joint injury was primary and the paralysis second- 
ary to it from inclusion of the branches of the brachial plexus in 
the axillary inflammation consequent upon the joint injury. A 
non-tramnatic inflammation of the joint could produce a similar 
result. Since I never considered it justifiable to expose the nerves 
in any of my cases I have been compelled to offer the postmortem 
and operative evidence of others. Delbet and Cauchoix® collected 33 
cases from the literature of brachial paralysis in adults following 
dislocation of the shoulder and added 2 of their own, in which the 
nerves were exposed at autopsy or operation, usually in the axilla. 
No rupture was found, but the nerves were embedded in cicatricial 
tissue, inflammatory tissue or bloody extravasation. Lange’' exposed 
the axillary nerves in a case of obstetrical paralysis and found the 
cause of the paralysis to be the embedding of the nerves in dense 
connective tissue for an extent of about 4 cm. In 81 cases of 
obstetrical paralysis in which the brachial plexus was exposed, 


Rov. de ohir., 1910, xxx, 673. 

■ Mi'mchcn. iiied. Wchnsohr., Juno, 1912, No. 20. 
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Wyeth and Sharp® found that the “ usual lesion was a dense con- 
nective-tissue formation choldng the plexus and thus impairing its 
function.” Most others who have operated on the plexus in 
obstetrical paralysis have interpreted these cicatricial conditions 
as being due to ruptm’e of the brachial plexus. Ashhurst® says: 
“The descriptions of what has been found at operation soon after 
birth are so vague that not much reliance can be placed on such 
observations; this vagueness probably is due to the impossibility 
of telling, even with the nerves exposed to view, how much they 
were damaged. In cases operated on months or years after the 
injury occurred the extent of the scar tissue and the difficulty of 
the dissections render such observations also of limited value.” 
Eversmann^” reported the autopsy findings in a case two and half 
months after birth. The only lesion discovered was an induration, 
with thickening at the junction of the fifth and sixth cervical roots 
of the brachial plexus, for to -f cm. One could hardly accept 
these findings as proving a nerve rupture, although they have 
been widely quoted to prove such an injury. 

Stransky’^ quotes Rouland as reporting an autopsy on a case of 
obstetrical paralysis which died on the tenth day. The nerve 
findings were negative. It is probable there is not a case of obstet- 
rical paralysis on record in which a frank, recent rupture of any 
of the cords of the brachial plexus has been found at operation or 
autopsy. Probably the only case on record with an autopsy soon 
after birth showing evidence of injury is that of Danyau,^^ who 
did not find nerve rupture but bloody extravasation around the 
plexus. He regarded it as evidence of injury of the plexus by 
forceps, and most of the writers who have since quoted the case, 
agi’eed with him. Seeligmuller,*® Avho was contemporary with 
Danyau, Duchenne and Erb, and one of the most quoted writers 
on this subject, thought that the bloody extravasation came from 
injury of the surrounding tissue by the forceps. He quotes the 
findings by Fritsch in autopsies on children born by the breech of 
bloody extravasations under the sldn and in the muscles. He 
believed with Fritsch that such blood could alone cause paralysis 
by pressure on the nerves, so that with the disappearance of the 
blood the paralysis would disappear. Fritsch found in one case 
two days after a difficult delivery of the head a 5 cm. wide hema- 
toma near the lower end of the sternomastoid, the disappearance 
of which was followed by disappearance of a paralysis of the 
corresponding arm. 


® Surg., Gynec. and Obst., 1917, xxiv, 34. 

® Ann. Surg., 1917, Ixviii, 25, 

'•> Arch. f. Gynec., Ixviii, p. 143. 

Centralbl. f. d. Grenzgeb. d. Med. u. Chir., 1902, v. 
“ See Duchenne, I’Electrisation, 1872, pp. 353-357. 
Berl. klin. Wchnschr., 1874, p. 510. 
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Sever’s Capsule Injections and the Duchenne-Erb Theory. 
The suggestion that the paralysis is due to inclusion of some or 
all the branches of the brachial plexus in the axillary inflammation 
consequent upon a shoulder- joint injury is combated by Sever as 
follows (pediatric) : He injected the shoulder- joint of several newborn 
infant cadavers with methylene-blue and then made an opening 
in the anterior part of the capsule of the joint to prove that the 
exudate following a dislocation or sprain of the shoulder- joint 
would not extend to the brachial plexus above the clavicle. In 
answer to this I would merely say that if the ecchymosis and 
exudate from a dislocation of the shoulder-joint, as not infrequently 
happens, extravasates to the elbow and hand, it will surely go a 
few inches above the joint to the brachial plexus, particularly in a 
newborn infant occupying generally the recumbent position. A 
discussion of the following quotation from Sever could be of very 
much importance, because it concerns the rnost vital part of the 
whole question. “This (the surrounding and invasion of the axillary 
nerves by the methylene-blue) would in life lead to a paralysis of 
the whole arm at and below the joint' (shoulder), but would in no 
way affect the nerves above the clavicle, and in no case would 
there be the typical pictm-e of obstetrical paralysis, i. e., paralysis 
of the fifth and sixth cervical. As I have stated before, why the 
exudate should leave the nerves alone in immediate proximity of 
the capsule and seek out Erb’s point, the junction of the fifth and 
sixth cervical segments, at least two or tliree inches above the 
clavicle, Lange and Thomas and others have not made quite clear.” 
The emphasis here should be laid on the fact that Sever accepts 
without reserve the localization of the lesion at Erb’s point. Such 
unreserved acceptance is very rare in the literature, today, although 
a few years ago it was almost universal. In a discussion of this 
subject with an eminent surgical friend in the spring of 1914, he 
said: “Am I to understand that you do not accept the C V and 
C VI (Erb) theory!” On my replying in the affirmative he said: 
“I am amazed! I did not think that anyone doubted that.” So 
far as the literature shows, that was the attitude of probably the 
'whole profession a short time before, but it (Erb theory) has lost a 
few supporters since. 

The amazing thing is that so many witers have accepted and 
so few have proved it. What is this Duchenne-Erb idea and upon 
what kind of evidence does it rest? Duchenne,^'* in four infants 
a few weeks old, localized the paralysis by electrical reactions in 
every case, without exception, to the deltoid, biceps, brachialis 
anticus and infraspinatus. This was in 1872. Erb,'“ in 1874, in 
four adults, localized the paralysis by electrical reactions without 


“ Loc. cit. 

Naturhisloriscli. tnedicin, Vcrcin sm Heidelberg, 1S74, No. 1, 130. 
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exception to the deltoid, brachialis anticus and biceps, usually to 
the supinator longus and sometimes to the supinator brevis, in one 
case to the supply of the median in the forearm and hand. In one 
case of obstetrical paral 5 ’’sis, two months old, he found that “The 
exact observation, which naturally gave considerable difficulty, 
showed that the deltoid, biceps, brachialis anticus (probably also 
the supinator longus), were completely paralyzed and that the 
infraspinatus was also probably paralyzed.” Erb"s particular con- 
tribution consisted in the fact that he localized the lesion to the 
junction of the fifth and sixth cervical roots of the plexus. We 
are confronted at once with the difficulty that the two differed in 
their localization of the paralysis, but this does not seem to have 
attracted particular attention. The most characteristic feature 
of the paralysis is the internal rotation. It is of interest that 
Duchenne accounted for the internal rotation from the shoulder 
down and Erb from the elbow down, Duchenne attributing it to 
paralysis of the infraspinatus and Erb to paralysis of the supinators 
of the forearm. Obviously the only way by which their work 
can be corroborated is by finding the same specially localized 
paralysis in the same way as they did — by eleclriccil examination. 
There can be no substitute for this evidence. To what extent has 
this been done since the reports of Duchenne and Erb forty-seven 
and forty-five years ago? A satisfactory answer to this very 
important question would probably be impossible because of the 
very extensive literature that has accumulated and the difficulty of 
avoiding errors in searching it. Thomas and Sever collected the 
literature since 1902 and referred to that collected by Stransky up 
to that time, in this way covering the whole ground. All of this 
literature has been scanned with the purpose of finding cases in 
which the electrical reactions obtained' by Duchenne and Erb 
were confirmed. While one hesitates to give the results because of 
the possibilities of error and tlie impossibility of gaining access to 
some papers, particularly to the theses, a strong suspicion was 
developed that no matter how careful the investigation very few 
such cases can be found. Gowers,^® in 1888, in a clinical lecture 
referred to a case of obstetrical paralysis examined before the same 
class a few weeks before in Avhich the electrieal reactions charae- 
teristic of degeneration had been found in the deltoid, biceps and 
supinator longus. This is the closest corroboration of Duchenne 
and Erb that I succeeded in finding, and here there is no mention 
of the brachialis anticus which was included by Duchenne and Erb. 
Shoemaker^^ is one of the most quoted supporters of this theory. 
In the first of his two cases, in the first few days, the right ai-m hung 
in internal rotation, motionless except for slight extension and 


Lancet, April 14, 1888, p. 709. 
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flexion of the fingers. In four to six weeks the power of the other 
muscles had so improved that a pure Duchenne paralysis had 
developed which was characterized by involvement of the supra- 
and infraspinatus, deltoid, biceps and supinators. His interpre- 
tation of a “pure” case is evidently open to question. Nor did 
he make any mention of the use of electricity. Of his second case 
he said “exact examination shows that the following muscles 
exliibit delayed development: supra- and infraspinatus, deltoid, 
biceps, triceps and supinators,” surely not a pure case. He quotes 
Roulland {These de Paris, 1887) as reporting a case spontaneously 
born with a typical Duchenne-Erb palsy (supra- and infraspinatus, 
deltoid, triceps and brachialis anticus). Here there is no reference 
to electrical reactions nor to palsy of the biceps, while the supra- 
spinatus and triceps, not mentioned by Duchenne or Erb, are 
included in the paralysis. Hochsteter,^® in 1893, reported a case 
in which “ electrical examination by Goldscheider at the end of the 
third day showed no response of the nerves on both sides, to the 
constant or indirect current, on the other hand the arm muscles 
on the paralyzed as on the sound side were brought directly to 
contraction by both currents.” These few cases represent merely 
a crude effort to turn light on- a phase of this discussion that much 
needs it, and if it results in similar efforts by others it will have 
served its chief pmpose. Unless someone else can do better than 
this we must assume that the findings of Duchenne in four cases 
and Erb in one case of obstetrical paralysis represent the only 
scientific evidence upon which the Duchenne-Erb etiology for 
this condition is resting today, i. e., the originators of the theory 
have not been corroborated. 

The number of cases reported has increased rapidly in the last 
few years, but those in which the electrical findings are reported 
still remain conspicuous by their absence. The failure to find 
such cases in the literature is strongly corroborated by the follow- 
ing: Fairbanks, in 1913, reported a personal experience of 40 
cases, probably the largest up to that time, and supported the 
brachial plexus theory. He said that electrical examinations are 
not necessary before the end of the second month, the use of an 
anesthetic being essential; but by this time the case will probably 
show definite signs of recovery, 'so as to render electrical examina- 
tion unnecessary. Thomas and Sever report a personal experience 
of 471 cases, by far the largest up to the present, and, perhaps, as 
large as that of all other vTiters put together. Sever says of these 
cases “electrical reactions have not been carried out, for this ejJami- 
nation would mean anesthesia, which did not seem justifiable 
when one already had all the necessary data.” We are looking 
now for corroboration of Duchenne and Erb, and we have here 
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what amounts practically to a confession that it is not obtainable. 
There is nothing in the articles of Duclienne and Erb to indicate 
that they found anesthesia necessary for their electrical examina- 
tions. Why should it be necessary for ours? Does this not indi- 
cate something radically -wrong with their method of electrieal 
examination or with ours? Of what value is it to us that Duchenne 
forty-seven years ago in four cases, and Erb, forty-five years ago 
in one case, found these electrical reactions if we cannot find them 
in any of o-ur hundreds of cases today? It seems to me that those 
who accept the Duchenne-Erb theory carry a heavier responsibility 
than those who reject it. 

If one may judge from the apparent lack of familiarity of most 
writers on the subject with the original articles of Duchenne and 
Erb and the difficulty I experienced in gaining access to them, very 
few have consulted them. This probably has had something to 
do with the widespread and unchanging faith that has grown up 
around them. There has been too much agreement with and 
dependence on what they found. Sever says that the results 
of his methylene-blue injections into the shoulder-joint indicated 
that in life we should have “a paralysis of the whole arm at and 
below the joint (shoulder),” but that we do have instead a localized 
paralysis of the Duchenne-Erb tj^pe. My experience has led me to 
the reverse opinion, that we do have the kind of paralysis suggested 
by Sever’s experiments, soon after birth, and do not have the 
Duchenne-Erb localization, soon after birth or at any other time. 
I saw 5 cases within eight weeks after birth. One of the 5 had, at 
six weeks, made a rapid recovery and was moving all parts of the 
limb, although not normally. Later it made a complete recovery. 
Dr. L. C. Peter, a neurologist, saAv the patient soon after birth and 
then found a complete paralysis except for slight movements of 
the fingers. In 1 case seen five days after birth there was not 
observed a single movement in the whole limb, not the slightest 
in any of the fingers, but occasionally the child would move the 
limb as a whole at the shoulder. In the other 4 cases there were- 
very* slight movements of the fingers, but of no other part of the 
limb. These findings are in perfect accord with the results of 
Sever’s experiments. 

Erb’s Localization. Probably the most striking features of 
Erb’s paper are its positiveness and the dogmatic character of 
it’s clinical findings and conclusions, which allow little else to the 
reader than to accept or reject them. The result has been so one- 
sided that one will probably look in vain for any attempt at 
question concerning them. His localization of the lesion to the 
junction of the fifth and sixth cervical roots of the brachial plexus 
is based essentially on his findings, by electrical examination in the 
four adult cases. His one obstetrical case was evidently employed 
to show that this special localization discovered by Duchenne in 
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his obstetrical cases was the same as in his (Erb^s), adult cases, 
so that one wonders how the modern supporter of the Erb C V and 
C VI theory can accept this special localization for the obstetrical 
cases without accounting for the adult cases in present-day practice. 
For many years it was accepted for the adult cases, but one looks 
almost in vain today for any mention in text-books or the literature 
of this condition in adults. So far as it has been corroborated by 
electrical examinations in adults it has never had a strong position, 
according to my investigations. Taylor and Casamajor {Annals 
of Surgery, November, 1913, p. 577) reported 6 adult cases in 
connection with 4 of which very incomplete electrical reactions 
were given. They do not corroborate Erb’s or Duchenne’s findings. 
Remak^® in 1877, Hoedemaker®® in 1878-1879, Bernhardt®^ in 1882 
and Nonne®® in 1887 reported cases in which they found this specially 
localized paralysis of Erb by electrical examination, but the locali- 
zation was far from being as precise as in Erb’s original paper. It is 
of some interest to note that Remak was a pupil of Erb, that one of 
Hoedemaker’s 2 cases occm-red in the private practice of Erb and 
that Erb made the electrical examination in Nonne’s one case. I 
found only one other adult case reported in which a similar paralysis 
_ was established by electrical examination, but the report was so 
brief and casual that one hesitates to use it as corroboration. In 
my opinion Erb’s paper is open to at least one serious criticism. 
He localizes the lesion to the junction of the fifth and sixth cervical 
roots of the plexus. The fibers to many other than his paralyzed 
muscles pass tln-ough this junction, but he says that “In all four 
(adult) cases, without exception,” the lesion involves the fibers 
to the same four or five muscles, all the other fibers escaping every 
time. Now in Case I he accounts for this particularly localized 
lesion by a traumatic neuritis of the brachial plexus from carrying 
a heavy load on the head. In Case II, he accounts for the same 
lesion by a “traumatic lesion of a part of the brachial plexus” from 
a fall down stairs on the outstretched left hand and simultaneously 
striking with the left shoulder against a wall. -In Case III he 
accounts for it by a “neuritis of a certain portion of the brachial 
plexus” of unlmown cause. In Case IV we are told that a cancer- 
ous involvement of the supraclavicular lymph nodes, the patient 
dying in a few weeks from carcinomatosis, produced pressure on 
the brachial plexus only at Erb’s point. It does not seem to me 
that such a precise localization of the lesion would be accepted 
today on such evidence. 

Every smgeon knows there is a large number of cases of weak- 
ness or palsy of the arm following injmy of the shoulder, the 
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pathology of wliich lias never been satisfactorily established. Some 
see them as paralyses, others only as stiff and painful shoulders of 
uncertain cause. It is generally understood that dislocations of 
the shoulder are frequently associated with the severe cases-. It is 
very likely that the Duchenne-Erb tjqie of paralysis resulted from 
one of the efforts to solve the problem involved. Schulz,-^ in 
1908, reported a study of the late results in fifty-four uncompli- 
cated dislocations of the shoulder and found varying grades of 
brachial palsy in 75 per cent, of them, and in most of the others 
there was some diminution of strength. He accounted for them by 
cicatricial contraction of the joint capsule and surrounding tissues. 
The outstanding fact in connection with these cases is that there 
was no nerve complication in any at the time of the dislocation. 
In the July number of Surgery, Gynecology and Obstetrics there is 
an abstract of a paper by Korteweg-^ on “ The Results of Disloca- 
tion of the Shoulder and its After-treatment.” He reviewed 845 
cases. The abstract says: “For the diagnosis of a nerve paralysis 
the author demands the presence of disturbances of sensation and 
the complete or partial reaction of degeneration.” We can only 
infer that “nerve paralysis” applies here to paralyses due to nerve 
injury and that Korteweg must have found some that were not in 
this class. I believe that his diagnostic rule will some day be 
applied to the obstetrical paralyses by the profession generally and 
that the Duchenne-Erb theory will fail to withstand the test. 

Progress of Shoulder-joint Theory. Attention has already 
been called to the support which the pathology of a shoulder-joint 
iiijiuy in its etiological relationship to these cases has obtained 
in the literature. The theory of a shoulder origin has- gained 
rapidly in the last few years, and it has had occasional support 
from the beginning. In his first article (1861) Duchenne attributed 
obstetrical paralysis chiefly to the associated posterior subluxation 
which he believed occurred at birth (see Fig. 1). Injury of the 
brachial plexus also contributed to the paralysis in his opinion. 
In his second article (1872) he reported 4 cases without dislocation 
in which he attributed the paralysis entirely to injiuy of the plexus. 
The profession afterward practically ignored the dislocations for 
many years, and during the last fifteen years, when they have 
been forced upon the attention of the profession again, the sup- 
porters of the plexus theory have accounted for them as a secondary 
development of the paralysis from the plexus injury. Erb, who 
reported only 1 case of obstetrical paralysis, thought careful exam- 
ination would show the dislocations to be few in number. Seelig- 
miiller says that these paralyses in the newborn are frequently 
complicated by fractures and dislocations and that these compli- 
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cations have been completely overlooked in many cases. He saw 
1 case with an undoubted dislocation of the humeral head into 
the infraspinous fossa. He says that Smellie (who was the first 
to report obstetrical paralysis in 1768) reported several cases of 
persisting arm paralysis, due to dislocation intrapartum. Dauchez^^ 
recognized “obstetrical pseudoparalysis/’ in which paralysis is 
simulated by a unilateral or bilateral dislocation of the upper 
extremity. Kustner,^^ in 1889, attracted much attention by his 



Fig. 1 Fig. 2 

Fig. 1. — Duchenne’s illustration of his case of obstetrical paralysis -with posterior 
subluxation of the shoulder-joint. The associated paralysis was attributed chiefly 
to the dislocation which was accounted for by the manipulations of the accoucheur 
at birth. ^ 

Fig. 2. — One of the author’s cases with a severe degree of posterior subluxation of 
the shoulder-joint. The prominence of the humeral head is about as noticeable and 
there is the same internal rotation of the whole limb and flexion of the elbow, and 
almost the same prominence of the angle of the scapula, as in Duchenne’s case (Fig. 1) 
The plexus theory supporters, today, say the dislocation is secondary to the paralysis 
from injury to the plexus. 


contention that these obstetrical paralyses were due to injuries of 
the upper^’epiphysis of the humerus and the German surgeons who 
today find the same lesion are probably influenced by his work. The 
roentgen ray in those cases in which ossification has advanced far 
enough prove conclusively that the deformity is due to dislocation, 
not to displacement of a separated epiphysis. B. Sachs"^ said, in 


Ann. de Gynecol., 1891, xxxvi, 300. 
Handbuch der Geburtshilfc, p. 301. 

Joiir. Ncrv. and Ment. Dis., 1904, xxxi, 070, 




220 


THOJUS: BRACHIAL BIRTH PALSY 


1904: “If many cases were examined soon after birth there migJit 
be found a distinct subluxation of the head of the humerus, prob- 
ably below the deltoid, which might possibly be identified with 
Erb’s palsy; therefore, all cases of obstetrical palsy were not Erb’s 
palsies.” Whitman, in a personal communication in 1914, recog- 
nized in addition to the common cases with posterior luxations 
.of the shoulder: (1) True cofigenital liLxations of the shoulder 
(rare); (2) obstetrical luxations at birth usually with paralysis; 



Fig. 3. — Obstetrical paralysis without dislocation, five days after birth. • Not the 
slightest power in any of the muscles of the limb. TodaJ^ there is clearly power in all 
the muscles and the patient elevates the whole limb forw.ard to the level of the 
shoulder. 

(3) fractures of the humerus at birth at any point, rarely with dis- 
placement of the epiphysis of the head (may or may not be accom- 
panied by paralysis) ; (4) in a large proportion of the ordinary cases 
of obstetrical paralysis there are evidences of injury of the shoulder 
of the nature of strains or sprains, as shown by sensitiveness to 
movement and pressm’e. Lange, in 1912, said that most of the 
obstetrical paralyses were due to lacerations of the capsule of the 
shoulder-joint. Platt,^® in 1915, favored the plexus theory for 
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most cases, a primary injury of the shoulder-joint or upper humeral 
epiphysis for some cases, but treated only the shoulder ankylosis 
which he found in all cases. Vulpius,"® in 1914, ascribed these 
cases to epiphyseal injuries and found by exact examination that 
there was no real paralysis or, at least, it was not at all prominent. 
Gaugele,®® in 1914, said that most cases were pseudopalsies, due 
to distortions of the shoulder-joint, with injuries of the. capsule 
and other soft tissues and confined his treatment to the shoulder- 
joint. Peltesohn,®^ in 1914, said that most obstetrical paralyses 
are due not to injuries of the braehial plexus, but injuries of the 
upper humeral epiphysis. Van Neck,®^ in 1912, said that tears of 
the shoulder capsule and injuries of the upper epiphysis of the 
humerus simulate obstetrical paralysis. G. G. Davis,^^ in 1916, 
said that “there is primarily an injury of both nerves and articular 
structures.” He also said; “The restriction of external rotation 
of the humerus is marked in these infants onlj’’ a few weeks old,” and 
that “The presence of restriction of movements a few weeks after 
birth is proof positive of periarthritic lesions.” His treatment is 
confined to the restriction of movement at the shoulder-joint, the 
elbow-joint and forearm requiring attention in some cases. Ash- 
hurst says; “All the muscles most constantly paralyzed are 
supplied by nerves which pass very close to the shoulder-joint, 
and, ipso facto, are liable to injury; whereas the muscles which 
habitually escape paralysis are supplied by nerves which at no 
part of their course come into close relation with the shoulder-joint 
or the bones which compose it. This seems to bring us very close 
to the theory of Thomas and Lange that the primary lesion is in 
the shoulder-joint and that involvement of the nerves occurs 
secondarily. It is indeed a question in my own mind whether this 
is not the most acceptable theory for the majority of cases.” 

• Cadaver Experiments on the Brachial Plexus. In the last 
analysis the Duchenne-Erb theory must rest upon corroboration 
and the only kind of corroboration that will avail will be to find in our 
cases what they found in theirs, the proof of the definitely localized 
paralysis by electrical examinations. What are the other “neces- 
sary data” upon which Sever depended? That resting upon the 
interpretation months or years after birth of the adhesions and 
nerve thickenings found at operation or autopsy and the experi- 
mental data. The operative and postmortem e^ddence has been 
disposed of in the discussion of the pathology of the shoulder 
injury, and I would again refer particularly to the quotation from 
Ashhurst, with which I fully agree. 
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Tile expei-imental work has played a great part iu supporting 
the Duchenne-Erb view. Fieux/'* by lateral bending of the neck 
in the cadaver produced tearing of the roots of the brachial plexus 
most marked in those arising highest in the neck. ' He also pro- 
duced a paralysis of the upper extremity in a rabbit bj’’ lateral 
bending of the neck. Shoemaker, after exposing the brachial 
plexus, like Fieux, in the cadaver of a newborn, prepared by alcohol, 
could not produce a tear of the plexus, but accepted the results and 
conclusions of Fieux for most of his cases. Tajdor^^ made twenty 
dissections on ten infants within three to ten days after death. He 
found that tension was the only factor concerned in the produc- 
tion of the plexus lesion responsible for Erb’s paralysis. By ten- 
sion he produced a rupture at or about the junction of the fifth 
and sixth cervical roots of the plexus, in the twenty plexuses, i. e., 
on both sides of the ten infants. He saj^s "great force must be 
employed to cause the lesion.’' Sever’s experiments consisted in 
applying traction and forcible separation of the head and shoulder 
in “numerous dissections on infantile cadavers.” It is a little 
difficult to determine the results of the force applied, but one 
obtains the impression from his statements that with forcible 
separation of the head and shoulders, without lateral bending of 
the neck, the cords of the plexus could not be ruptured, but were 
made to "undergo dangerous tension and stand out like violin 
strings.” He goes on to say that: “With the shoulder held 
and the head carried to one side, with the clavicle intact, consider- 
able force was necessary to injure the plexus,” and that "Even 
with considerable force th^ fifth and sixth nerves could not be 
completely torn across at Erb’s point but frayed out inside the 
sheath, which always gave way first.” With the cla^dcle removed 
it was easier to injure the plexus, but the clavicle is practically 
never broken in these cases, so that this experiment does not concern ^ 
the problem at hand. 

It is evident from the preceding experiments that much force is 
necessary for the production of a tear of the plexus by traction in 
the cadaver. In looking for a similar force during the delivery 
of a child we must keep in mind that forceps traction cannot be 
exerted on the brachial plexus because such traction can occur 
only after the head is delivered when the forceps^ are put aside. 
In most deliveries when the head is out the shoulders soon follow 
without much traction, often without any. Indeed, one will 
have no difficulty in finding cases in the literature of obstetrical 
paralysis developing after spontaneous birth. A case of this kind, 
reported by Houlland, has been mentioned on a preceding pag^ 
Labor was normal in 32 of the 471 cases reported by Thomas and 
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Sever. In view of the results of the above experiments, particu- 
larly those of recent years, it is hardly conceivable that the mild 
lateral bending of the neck necessary for the delivery of an occa- 
sional obstructed shoulder will be sufficient to tear the brachial 
plexus. 

I have tried the effect of direct extension on the head and lateral 
bending of the neck in six bodies of newborn infants, for which the 
following manipulations and results will be sufficiently represent- 
ative to answer for all. Placing the body face downward approxi- 
mately in the L 0 A position I applied the ordinary forceps (obstet- 
rical) to the head, and while an assistant made counterextension 
on the shoulders, with my feet braced on the floor I pulled as hard 
as I could on the forceps — harder, I believe, than any competent 
physician ever pulled in a successful delivery. This was repeated 
two or three times. Then placing the right side of the neck on 
a suitable block of wood, with one hand on the head and the other 
on the shoulder, I bent the neck over the block with all of my 
force. This maneuver was repeated twice, after resting between 
tbe efforts. I then went through the same procedures on the 
opposite side of the neck. Dissection of the plexus on both sides 
showed no visible rupture at any point in either plexus. With the 
plexuses dissected clean of all traces of their sheaths the direct 
traction and the lateral bending on both sides were repeated with 
the same force as before while watching the plexus of each side 
in turn for any evidence of rupture, but none was detected. It 
may be well to bear in mind that as the traction is being applied 
to the neck and plexuses the continuations of the plexuses, the 
nerves, are surrounded by loose connective tissue and offer little 
resistance to the traction. If the dead nerves withstand such 
traction live ones are more likely to do so. 

' Treatment. The length of the preceding discussion concern- 
ing the etiology is worth w hil e only if it leads to a more simple and 
effective method of treatment. Efficiency is the order of the day 
and obsolete ideas and methods are being ruthlessly set aside. One 
will have difficulty in showing any real progress in the treatment of 
these cases based upon the pathology of a plexus rupture. Lange 
spoke of it as the “let alone treatment.” The rapidity with which 
the shoulder-joint treatment has been taken up by the profession 
since it was based upon a shoulder-joint origin of the condition, 
indicates that the theory of a brachial plexus origin is being rapidly 
set aside as surely as the same theory for the adult cases has long 
been obsolete. "VNAiile practically all sm-geons interested in the 
condition have adopted the shoulder- joint treatment the acceptance 
of the shoulder-joint origin has not been so general. Platt, perhaps, 
best expresses the mental attitude of most surgeons when he says: 
“As the treatment (of shoulder) is the same for all, the diagnostic 
disability (as to the seat of the causal lesion) is happily not of great 
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importance.” As an indication of the rapidity and completeness 
with which the shoulder treatment is being recognized this is very 
satisfactory. But it is not enough because it is not all that the 
theory of a shoulder-joint origin offers. The shoulder-joint is 
injured at birth or it is not. If it is injured at birth that is the 
time to correct the damage, not many years afterward, nor many 
months or days. If there is no displacement in the joint, com- 
plete recovery will probably follow sooner or later, without special 
treatment; but if there is a displacement, and this is permitted to 
''heal in” for a few weeks, the chances are that nothing short of 
operation will restore, the joint to the normal. If the correction 
is delayed a year the chances are that the normal joint relation 
cannot be restored even by operation. Sever says that the mere 
dhdsion of the sub-scapularis tendon is followed by the reduction of 
the dislocation. Much depends upon what we consider reduction. 
I have made persistent efforts at reduction in my earlier cases but 
with little success so far as actual change in the relations of the 
humerus and acromion are concerned. I am inclined to agree with 
G. G. Davis, that the good results of the operation are "due not to 
replacement of the head of the humerus but to the free di^^sion of 
restraining tissues and the placing of the parts in a better position.” 

We shall not obtain the best results, in my opinion, until we 
appreciate what went wrong at birth and make our efforts to 
correct it then. The only way in which this can be demonstrated 
is by the results in cases so treated. It is probably impossible 
to determine exactly what happens to the shoulder, but I believe 
one can obtain a crude but still effective conception of the mechan- 
ism of the shoulder injury from a close study of the typical deform- 
ity itself. In my judgment only one conceiATable cause can account 
for this deformity, and this will account for every feature of it. 
The part of the child most liable to damage as it comes through’ 
the bony maternal pelvic ring is the widest part, at the shoulders. 
In rare instances Nature has not provided enough room, and one 
shoulder, probably the anterior, is jammed out of shape as it is 
passing under the pubic arch, temporarily or permanently accord- 
ing to the degree of compression. In either case there is a severe 
brachial paralysis from involvement of the axillary nerves in the 
consequent axillary inflammation, and the shoulder-joint soon 
becomes stiffened from the resulting cicatricial contraction. But 
the inflammation subsides and the cicatricial tissue is absorbed, so 
that the paralysis gradually disappears, the permanent crippling 
being due to permanent injury to the shoulder-joint. The elboAV 
suffers often in less degree, but this phase of the subject is left out 
of the discussion now because it confuses the more important 
phase. 

The shoulder deformity has always been the same in my cases 
except as to degree. It has three very important characteristics; 
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internal rotation of the humeral head and therefore of the whole 
limb, mild posterior displacement of the humeral head and bending 
downward over the head of the acromion antero-externally. The 
internal rotation is obvious, but the other two characteristics 
have not received attention until recent years because of their 
obscurity. They will probably continue to be overlooked in 
many cases. It may be almost impossible soon after birth to 
decide the question. There is one pathognomonic sign of the 
subluxation: On the normal side the upper end of the humerus 
projects a variable distance in front of the anterior edge of the 
acromion. On the side of the subluxation it cannot be felt from 
in front and by careful palpation with the finger the anterior edge 
of the acromion can be located a considerable distance below its 
normal level. On the normal side there is a hollow under the 
posterior border of the acromion; on the affected side, a promi- 
nence. The same pressure which forced the head backward bent 
the acromion down in front of it. It is this bent acromion in 
front of the hmneral head that accounts for the permanency of 
such a mild subluxation, i. e., permits the head to rest on the 
posterior glenoid margin without slipping back into the glenoid 
cavity. It is likely that the cases (5f obstetrical paralysis without 
subluxation are those in which the head was not pushed backward 
enough to allow the acromion to be bent down in front of it. The 
lesion common to both is the injury to other joint structures, 
particularly the capsular ligament. I have never seen a perma- 
nent palsy or crippling of the limb without a subluxation of the 
shoulder-joint, except in one in which there was some ankylosis 
and deformity of the elbow, and in that one the functional dis- 
turbance was very slight. 

The only treatment that I have followed has been to restore the 
shoulder-joint to as near the normal as possible. Most physicians 
know something about the difficulties associated with old unreduced 
dislocations of the shoulder-joint in adults, so that it will not be 
necessary to emphasize the difficulty of restoring the shoulder- 
joint to the normal in these children in the presence of a long- 
standing subluxation, with the acromion and humeral head deformed 
by the original pressure and by later abnormal growth. 

We are only beginning to appreciate the importance of this 
phase of the subject. To repair the damaged shoulder to the 
best effect is a large problem. My chief ambition is to be per- 
mitted to treat a case Avith dislocation Avithin a day or tAvo after 
birth. I liaA'^e had such a case three weeks after birth, but that 
AA'as too late for my purpose, as the cicatricial or healing process 
had been practically completed and reduction of the disifiacement 
by non-operatiA^e methods aa’us impossible. I liaA’e seen two cases 
fiA’^e days after birth, but there Avas no dislocation in either. One 
had a mild grade of paralysis AA*hich completely disappeared in a 
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few months. The other had a severe grade of paralysis, but this 
has been slowly disappearing, fast enough to satisfy the parents, 
and I still have it under observation. In all probability no case 
with a dislocation of the shoulder has ever recovered a normal 
arm, although with shoulder treatment they have been very much 
improved. According to my experience the improvement is 
largely in proportion to the degree of improvement obtained in 
the shoulder-joint, hlanifestly the best time to correct tiie deform- 
ity there is when the displacement is recent, i. c., at or very soon 
after birth. How to obtain the best results at this time is still an 
unexplored field. 

Conclusions. 1. Obstetrical or brachial birth palsy represents 
onl}’' one phase of a much larger shoulder-joint problem. Almost 
if not all shoulder- joint injuries are associated with a brachial 
paralysis, palsy or weakness of varying degree and duration. Very 
rarely will an actual nerve rupture be associated with the paralysis. 

2. The best evidence of the absence of such a ner\’'e rupture is 
the almost uniform and gradual disappearance of the paralysis. 
This is easily proved in connection with the adult cases, and seems 
to be true of the obstetrical cases, in which the paralysis is usually 
of longer duration and more difficult to follow up. If the crippling 
of the limb persists into adult life it will probably be found in all 
cases that a posterior dislocation of the shoulder is associated, 
often with some moderate permanent disturbance in the elbow-joint. 

3. In obstetrical paralysis soon after birth there is a profound 
and almost if not complete paralysis of the whole limb and not a 
paralysis limited to the small Duchenne-Erb group of muscles. 
This extensive paralysis is best explained by the inclusion of the 
branches of the brachial plexus in an axillary inflammation con- 
sequent upon a birth injury of the shoulder-joint. 

5. The extravasation into the axilla of blood and synovial fluid 
causes an immediate inflammation and later cicatricial tissue, all 
of which is probably absorbed in time, thus accounting for the 
disappearance of the paralysis. Such a pathology has been well 
established by operative and postmortem findings in the obstetrical 
and adult cases. 

6. The Duchenne-Erb localization of the paralysis by electrical 
reactions to the deltoid, biceps, brachialis anticus (Duchenne and 
Erb), infraspinatus (Duchenne) and supinators of the ^forearm 
(Erb) has been widely accepted but not corroborated. 

7. In his first four cases Duchenne found posterior dislocation of 
the shoulder which he said occmred at birth and was chiefly respons- 
ible for the paralysis. He thought, however, that some of the 
paralysis was due to injury of the brachial plexus. In four later 
cases he did not find dislocation of the shoulder in an^^ and attributed 
the paralysis entirely to injury of the brachial plexus. Since then 
practically nothing has been said of a shoulder-joint origin,^ the 
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dislocations passing unrecognized, and all cases being attributed 
to, injury of the brachial plexus. Since 1911, Avhen the shoulder- 
joint injury was offered as the primarj'’ cause, this theory has made 
rapid progress. 

8. It is very likely that sufficient traction on the head at birth 
to rupture the brachial plexus has never been applied in a successful 
delivery. 


SIXTH NERVE PARALYSIS OF OTITIC ORIGIN: GRADINEGO’S 

SYNDROME.! 

By E. Hajmilton White, B.A., M.D., 

MONTREAL, CANADA. 


During the years of 1916 and 1917 I have had the opportunity of 
observing 2 cases illustrating this unusual complication of otitis. 
In the first case the appearance of the ocular paralysis caused con- 
siderable apprehension, as I was unfamiliar at the time with the 
type of case so fully described by Gradinego. The second case, 
coming a year later, after I had had an opportunity of familiarizing 
myself with Gradinego’s paper, was very interesting, but did not 
cause the same anxiety on account of the favorable course which he 
has found usual in these cases. In presenting the two cases I have 
taken the opportunity of giving a synopsis of the original paper, 
which I feel will be of interest to any of the members who are not 
already familiar with it. 

In 1904 Gradinego reported^ a series of cases in which the tliree 
cardinal symptoms, suppurative otitis, severe pain referred to the 
side of the head, and paralysis of the sixth nerve, were present in 
combination. There ivere 5 cases of his OAvn and others collected 
from literature. 

The publication of his paper caused considerable discussion, and 
there was some doubt expressed as to whether the sixth nerve 
paralysis was really a complication of the otitis or a coincident 
symptom from some associated condition, such as suppuration of 
the sphenoid or an independent cranial nerve palsy. 

In 1907 Gradinego^ published a further paper on the subject and 
collected a series of 57 cases which illustrated his syndrome and 
established it as a definite clinical type. This syndrome he explains 
by the hjqiothesis of a localized meningitis from extension of the 
middle-ear suppuration through atypical pneumatic cells connected 
with the region of the Eustachian tube and extending more or less 
completely to the tip of the pyramid. These cells haA’^e been 

> Presented at the Canadian Medic.al Association Meetins, Quebec, P. Q., June 
20, 1919. 

- Arch. f. Oliren., 1904. 


’ Ibid., 1907, vol. Ixxiv. 
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described by various authors, but perhaps most beautifully demon- 
strated by Siebenmann, of Basel, by his corrosion methods 

Gradinego’s work is of gi’eat interest as explaining the somewhat 
unusual complication of sixth nerve involvement by otitis and also 
as indicating a group of cases which, if neglected, may go on to a 
diffuse meningitis and death. 

Reviewing the 57 cases he was able to classify them into three 
groups: 

In the first group were 24 cases which showed a classical syndrome 
without other complicating features, bejmnd perhaps more or less 
inflammation of the mastoid. These cases ran a favorable course 
to complete healing and recovery. 

In the second group there were 29 cases showing a typical syn- 
drome but complicated by other lesions, such as seventh nerve 
paralysis, labyrinth irritation or optic neuritis, which he regarded 
as independent complications of the otitis rather than characteristic 
of the lesion by which he explains his syndrome. 

In the third group were 4 cases which, in addition to showing the 
syndrome, later developed septic meningitis and died. He regards 
these as a more lurulent type in which the process extends to diffuse 
meningitis; the second group illustrates an intermediate stage 
between the first and third. 

The characteristic features of the syndrome are mentioned in 
detail: 

Acute Suppurative Otitis. Usually the otitis in tliese cases 
is characterized by evidence of retention of pus in the middle ear, 
either complete or relative. This is indicated by absence of or insuffi- 
cient perforation of the drum. In 32 cases in which details are given 
eighteen times there is no perforation, or there was late spontaneous 
perforation, or paracentesis was done late. The perforation was 
generally too small, so that it required subsequent paracentesis. 
Sometimes this was repeated as many as five times. It was also 
striking that the situation "was frequently in the anterior half of the 
drum. Paracentesis, or enlargement of the perforation, was gener- 
ally followed by a striking remission of the sjunptoms, pain and 
paralysis thus showing a definite relationship between the otitis and 
the paralysis of the sixth nerve. This remission of the paralj'^sis 
after middle-ear drainage was well shown in my first case. 

Severe Pain, Severe pain was referred to the temporal and 
parietal regions of the side involved. The otitis is characteristically 
accompanied by very severe pain, which, however, may subside a 
few days after the appearance of the discharge. This is referred 
to the deeper parts of the ear, or more characteristically, to the- side 
of the head, occasionally to the retroorbital region. It is not char- 
acteristic of a fifth nerve neuralgia, which is paroxysmal, but is 


* Anatomy of the Middle Ear, etc., Bardeleben’s Handbook. 
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more intense and continuous and is little relieved by antineuralgic 
remedies. It sometimes appears two or three weeks after the dis- 
charge at the time of the appearance of the paralysis. 

Paralysis of the Sixth Nerve. This symptom appears sud- 
denly without warning, the patient sometimes complaining of a 
diplopia, and calls the attention of the physician to it. Paralysis 
does not usually appear early. In the 37 cases in which the exact 
appearance was noted : . Three times it appeared early on the fifth 
to the tenth day; eight times it appeared from the fifteenth to the 
twentieth day; twenty times it appeared from the twentieth to the 
fiftieth day. Occasionally it is late; in 6 cases it was after the 
fifty-sixth day. It may be stated, in general terms, as occurring 
from three to six weeks after the beginning of the otitis. In the 
typical cases complete recovery usually occurs, but is liable to be 
slow. There are unusual cases in which the paralysis disappears 
rapidly, and to this type both of my cases belong. 

The complicating symptoms of the second group were suggestive 
of a meningeal irritation. 

Complications in the Mastoid. Complications in the mastoid 
were regarded as associated with a severe otitis, but having no direct 
bearing on the syndrome. In the 67 cases there were only 24 in 
which a mastoid operation was done; usually it was for the purpose 
of free drainage of the middle ear rather than for the relief of sjonp- 
toms pointing to a mastoid involvement. The findings in the mas- 
toid at operation were usually an inflamed mastoid without severe 
local disease, although in some cases there was mastoid abscess or 
even a perisinus abscess. 

The seventh nerve paralysis, when present, was regarded as an 
independent manifestation, probably from involvement of the nerve 
in the region of the middle ear. 

Certain features, such as the late appearance of the paralysis, 
are explained by the disease lying latent in the pneumatic cells of 
the pjrramid, just as we often find foci remaining latent in the pneu- 
matic cells of the mastoid and later setting up active trouble. 

Other theories which have been advanced to explain the sixth 
nerve paralysis are found untenable. 

It has been suggested that on account of the relations of the laby- 
rinth to the ocular muscles it might arise in some way by labyrinth 
involvement. Characteristically, however, there is no involvement 
of the labyrinth in these cases. 

It has also been suggested that Ave might have here an associated 
neuritis of the sixth nerve. The condition, however, occurs too 
.constantly as part of the syndrome and the relation with the otitis 
is too definite for such an , explanation. 

In 2 cases there was a history of syphilis or a positive Wassermann 
reaction, but even in these the paralysis was quite uninfluenced by 
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antisypliilitic treatment, and the syphilis was regarded as an acci- 
dental finding, with no direct bearing on the symptoms. 

The history of my own cases was as follows : 

Case I. — J. R., male, aged twenty-two years, consulted me on 
May 1, 1916, complaining of profuse discharge from the left ear. 

Onset of Illness. Illness began two weeks ago, with very severe 
earache and headache, followed a few days later by discharge. The 
pain, however, was not relieved by the discharge and two days ago 
it Avas again very severe and accompanied by considerable fever. 

Present Condition. On the examination the patient is a poorly 
nourished individual and looks ill, but shows no elevation of tem- 
perature. The left ear shows profuse mucopurulent discharge, 
AAdiich is pulsating. The drum membrane is injected and shows a 
perforation in the lower anterior part of fairly large size, suggesting 
clrronic perforation. There is a slight fulness of the upper part of 
the drum and some slight SAvelling in the wall of the canal; there is 
no pain or mastoid tenderness. 

The case was put on conservative treatment, frequent syringing 
with hot boric lotion, and for ten days there were no unusual symp- 
toms. It must be stated, however, that the patient was of a rather 
sluggish mental type, and it is possible that pain might have been 
present without his complaining about it. 

On hlay 10, about three weeks after the onset of the otitis, it was 
noted there was a paresis of the left external rectus. I referred the 
patient to Dr. i\IcAuley for a report on the eyes, and his report . 
stated that beyond a paresis of the left external rectus there was 
nothing abnormal to be made out. The fundus was normal. 

The following day there seemed to be some increase in swelling 
in the canal and I decided to drain the mastoid. The outer table 
was very thick, the cells of the mastoid were small, filled with pus, 
but no marked destructive process in the bone. Following the opera- 
tion there was a persistence of discharge from the canal, suggesting 
that the mastoid drainage had not been sufficient to relieve the sup- 
puration of the middle ear. The condition improved for a day or so 
and the paralysis was less marked, but on May 23, probably from 
the obstruction of the aditus by granulations, the paresis became 
decidedly more marked and there Avas a slight elevation in tempera- 
ture. As the right ear Avas normal I decided to perform a radical 
mastoid operation to ensure the complete drainage of the whole 
tympanum. This Avas done on May 25. The middle ear was full 
of pus and SAvollen folds of mucous membrane. 

On May 27, two days after operation, there was a very striking 
improvement in the paresis, which gradually disappeared, and on 
June 9 it Avas reported absent. The ear healed rather slowly, but 
on July 3 he Avas discharged healed, though there Avas still some slight 
mucous discharge from the region of the Eustachian tube. 

The case belongs, I think, to the first gi’oup described by Gradinego 
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and illustrates a favorable outcome to what looked at the time to 
be a case going on to an intracranial complication. , 

Case II. — M. ’0., female, aged twenty-eight years, was seen on 
April 30, 1917. The history was that her right ear had been sore 
for five weeks and had been discharging since April 5, a little over 
three weeks. Pain at onset had been severe for over two weeks, 
when a paracentesis had been done, with a certain amount of relief. 
For the past two or three days the discharge had been profuse and 
the pain had reappeared. 

On examination her general condition was somewhat below par, 
her temperature being 100°. The right ear showed a somewhat 
congested drum, with a bulging nipple-like perforation, indicating 
retention. On the following day she was operated on, a simple 
mastoid operation being carried out. The cells were filled with 
swollen mucosa, but there were no marked changes in the bone. A 
free paracentesis was carried out at the same time, and there was 
evidence of a certain amount of retention in the middle ear. The 
wound healed rapidly and the discharge from the ear stopped a day 
or so after the operation. 

On the third or fourth day after operation (about six weeks from 
the onset of the otitis) she developed a paresis of the right external 
rectus, but as the ear condition gave every evidence of satisfactory 
healing, no further interference was carried out, and the paresis 
disappeared spontaneously in three or four days. 

This last case is interesting as illustrating the development of 
the paresis after the middle-ear condition was on the high road to 
recovery. 


A CLINICAL PATHOLOGICAL STUDY OF AN UNUSUAL 
SYPHILITIC MANIFESTATION RESEMBLING 
JUXTA-ARTICULAR NODULES. 

By Herman Goodman, B.S., M.D., Lieut., M.C., U. S. A., 

FORMERLY HOUSE PHYSICIAN, DERMATOLOGY, NEW YORK SKIN AND CANCFR HOSPITAL, 

NEW YORK, 

AND 

William Jackson Young, M.D., Act. Assist. Surg., U.S.P.H.S., 

LOUISVILLE, KY., 

FORMERLY’ ATTENDING DERMATOLOGIST, NEW YORK SKIN AND CANCER HOSPITAL. 


The case which forms the material for the present study was seen 
more than a year ago, but the exigencies of the period delayed this 
report. 

At the time this case was first seen an effort was made to find 
reference to a like condition in the available literature. Although 
mention of syphilis of the tendons was frequent enough, no study 
was found which compared with this case. We were led to believe 
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that we were dealing with a rare s^^ihilitic manifestation which 
merited reporting. 

Case Report. The patient, R. R., was an American woman, 
aged twenty-nine years, and of more than average intelligence. She 
was born in New York and had never left the country. Her father 
had died of tetanus at fortj^-nine years; her mother of an unknown 
cause at forty-six years. The patient had three brothers and sisters 
alive and well. There had been one stillbirth among her mother’s 
pregnancies, and one child which had weighed three pounds at 
birth died at thirteen days. 

R. R. had married at eighteen .years. She had one abortion at 
four months and did not become pregnant again. Her husband, 
who had always been well, died in a railroad accident, after two 
years of m'atrimon.'S'. 

At twenty-two the patient married again. Although her husband 
is healthy, and they desire children, she has not become pregnant. 

Except for a vaginal discharge after the abortion the patient had 
never been sick. She is certain that she has never had a disease of 
the skin or mucous membrane. 

The presence of tumors on the extremities had been noted for 
about eight years. The first lesion was on the extensor surface of 
the left elbow and about the size of a pea. Additional masses have 
appeared since in an unnoted order, and usually were noticed acci- 
dentally. For instance, the mass on the knee was of appreciable 
size when first noticed four years ago. Until her present con- 
sultation the patient had never shown these lumps to a doctor and 
had not taken treatment. 

Physical Exaviinaiion. Patient is an adult white woman weigh- 
ing 178 pounds. The hair of the head is profuse and well dis- 
tributed. The shape of the head is normal. There is no mastoid 
tenderness nor discharge from the ears. The external ear presents 
no irregularities. The eyes are hypermetropic and require lenses. 
The pupils are central, equal and react to light and accommodation. 
The nose is negative. The tongue presents a superficial bufnon- 
fissured glossitis. The tonsils are enlarged and are slightly er\dhe- 
matous. The palate is highly arched, but with no suggestion of 
perforation. The teeth are all present and well preserved. There 
is no notching of the incisors. 

The thyroid is not enlarged. There are no pulsations visible in 
the neck. 

The lungs are resonant throughout. 

The woman is rather fleshy and large mammse overhang the 
area of heart dulness, so that the left border is rather difficult to 
determine. There is no enlargement to the right. There is no 
bulge over any part of the anterior chest 'wall. No cardiac impulses 
are seen. The heart rate is 82. The sounds are noimal. The rate 
at the radial pulse is the same as the heart and of good quality. 



GOODMAN, young: JUXTA-ARTICUDAK NODULES 233 

There is no suggestion of the “water hammer” of Corrigan. The 
blood-pressure Avas not determined. 

The smooth liver edge Avas felt under the costal arch. There 
Avere no masses felt in the abdomen. There Avas no tenderness 
elicited by pressure anyAvhere over the abdomen. 

The skin and mucous membranes Avere free of any lesions or scars. 

The patient Avas menstruating and no A'^aginal examination Avas 
made. 

The contours of the extremities Avere normal, except for nodules 
at both elboAvs and OA’er the left. knee. 

The nodules on the left elboAV extend in a line from the olecranon 
process to the styloid process of the ulna. The first is situated tAvo 
inches from the olecranon. It is semiglobular and about 3 by 2 cm. 
It lies entirely under the skin, Avhich is freely moA^able OA’^er it. The 
tumor appears attached to or part of some subcutaneous structure, 
Avhich limits motion of the mass except for about 1 cm. in any 
direction. To the touch the mass appears lobulated and made up 
of indhddual although connected masses. These are distinctly hard 
and cannot be indented by pressure OA^er them. The skin oA'^er the 
lesion is not stretched nor is it red. 

The second tumor on the left arm is about 2 ^ cm. distant from the 
first. It is 3 by 4 cm. It appears made up of only tAAm connected 
lobules rather than many, and othei’Avise is of the same appearance. 

No other masses are present on the left arm. 

The lesions on the right arm are symmetrically arranged Avith 
those on the left. The masses are of the same character as those of 
the left arm. 

Over the left knee and in the ligamentum patellte, occupying the 
space of the normal indentation between the patella and the tubercle 
of the tibia, is a single mass about 2 by 2 cm., Avhich gh'^es the same 
resistance and is of the same structure as that described for the 
elbow tumor. The mass moved Avith the motion of the leg upon the 
thigh and gives no discomfort. There are no other lesions present on 
the legs. 

The clinical diagnosis of multiple gummata of the tendons Avas 
A’^entured by both Dr. Young and myself. Blood for a Wassermann 
Avas taken and part of one of the nodules remoA’^ed for section. The 
incision healed nicely. 

The Wassermann was reported four plus positive to both alcoholic 
and cholesterinized antigens. (Laboratory of the NeAv York Skin 
and Cancer Hospital.) 

Radiographs taken by Dr. Young showed the nodules as outline 
of soft parts. No shadoAv of bone nor connection with bone Avas 
found. 

The biopsy material was sectioned and stained. 

Preparations AA’ith LcA'^aditi sih'er impregnation Avere made and 
prolonged search for S. pallida proA'-ed unaA^ailing. 
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]\4icroscopicaIly the tissue of the tendoii was iutei-spersed with 
larger and smaller accumulations of round cells. These aggregations 
were about the bloodvessels, which were unusually numerous and 
indicated that new bloodvessels and capillaries had formed in tendon, 
which is ordinarily almost free of bloodvessels. The tj^De of cell 
predominating in the peri-arterial gummata was the round cell 
with occasional spindle-shaped epithelial cells. There were no 
giant cells nor polynuclears. There was no evidence of caseation 
nor necrosis. No cartilage nor bone had formed. 

The bloodvessels were extremely numerous for tendon. The 
majority were of the single layer capillary form. The lumen of 
even the smallest was open and the lining appeared uninjured. No 
vessel was seen of sufficient size to show evidence of the infiltration 
of the coats. 

There was no formation of a fibrous connective-tissue wall about 
the mass. It was apparently a diffuse process. The histopatho- 
logical diagnosis was “gi’anuloma, probably syphilitic.”' 

We have considered that the patient received her sj^philitic infec- 
tion at the time of her first marriage. The early abortion and the 
subsequent barren period of eleven years is evidence in favor of this. 
The first appearance of this unusual lesion occurred three j^ears 
after the syphilitic infection. Speculation as to the localization of 
the spirochetes, to which the gummatous process is the reaction, 
would be confined to the theoi'y that in the period of spiroclieto- 
cemia, spirochetes lodged locally in the infrequent end-capillaries 
of normal tendon. The impetus for the reaction to the presence of 
the organisms may haA^e been some mild injury to the exposed sites 
of the elbows and knees. The fact that the patient knows of no 
eruption nor sore that would indicate s>qrhilitic infection does not 
exclude her sjqihilitic infection. That the nodules did not ulcerate 
we believe to be due to the low' plane of the metabolism of tendon. 

At the time of the clinical examination the differential diagnosis 
presented little difficulty. Bimsitis, ganglion, tophi, tendosynovitis 
and sesamoid bones were all easily overruled. 

Recently the attention of one of us (G) has been drawn to the 
clinical resemblance between this described gumma lesion and 
juxta-articular nodules. 

Juxta-articular nodules were first described by Jeanselme in 1899 
among the Indo-Chinese. (To translate) : “ Clinically the nodules 
are of various sizes, globular or polyglobular, most often collected 
in masses. In the beginning the tumors lie deep in the subcutaneous 
tissue. Some of them are movable and roll tmder the fingers like 
ganglion; others appear adherent to the periosteum, from which 
they possibly originate. Later, these nodules become more super- 
ficial and are incorporated in the skin. Later still they raise from 
the surface as protuberances of very hard consistency. The sldn 
undergoes no modification; it is only distended and perhaps dis- 
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colored at the highest point. The nodules are remarkably sym- 
metrical. They occupy the external aspect of the extremities, sur- 
mounting by preference the bony prominences and grouping about 
joints. The points of predilection on the lower extremitj^ are,: the 
external malleolus; head of the tibia; tubercle of the tibia; anterior 
surface of the knee; trochanteric and sacrococcygic regions; on the 
upper extremity: the olecranon; epitrochlear; acromium; and 
dorsal surface of the digits.” 

The generally ascribed cause for the nodules is the result of the 
habit of the natives to lie with the elbows and knees in contact with 
the ground. 

“ On section studied with low magnification the nodules are di\'i- 
sible into three zones — an internal or zone of degeneration, an 
external or inflammatory and an intermediate or zone of transition. 

“The degenerative zone is formed of irregular blocks, homo- 
geneous and translucent, which stain a deep red with eosin. These 
blocks are fissured in all planes and their contours are convoluted. 
With higher magnification (ocul. I, obj.. 6) the degenerative sub- 
stance is subdivided into two portions; the first, really homogeneous, 
is a clear red; the second portion is more or less merged with, the 
preceding and is vascular, slightly fibrillar and a violet red. In the 
spaces which separate the blocks into fragments are ^^arious ordi- 
nary polynuelears undergoing disintegration. The number of these 
leukocytes increases as. one approaches the periphery of the degener- 
ated mass. The lexiliocytes are situated in the large otherwise empty 
spaces which appear cut out by a punch in the dense fibrous tissue. 
At the borders of the large empty spaces are disseminated some 
smaller. degenerative blocks, all easy to recognize, even the smallest, 
by the bright red color. 

“The zone of inflammatory reaction is made up of two very differ- 
ent structures: one of fibrous tissue, the other of yellow meat like 
tissue. Ih the latter one finds: large and anastomosing fixed cells 
within a reticulum where the network is filled by criss-crossing 
fibrils in all planes; some fixed cells, freed in the form of macrophytes; 
some giant cells, with nuclei originating from connective tissue; 
innumerable plasma cells in the interstitial spaces; considerable 
number of polynuelears, most of the ordinary type, and some 
eosinophiles; and finally munberous blood and lymph capillaries, 
whieh consist of only one layer of flattened or raised epithelial cells. 

“Between the frank inflammatory zone and that of sclerosis there 
exists some transitional forms. Little by little the collagen elements 
predominate over the cellular, the fibrils dispose themselves in thick 
bundles, separated by proper interstices, forming a mosaic of fixed 
flattened cells. Little by little the A'^essels become fewer and their 
walls thinner, and a compensatory diminution of the polynuelears 
exists. 

“The zone of transition between that of degeneration and that of 
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inflammatory reaction is characterized by' a gradual homogenization 
of the connective tissue which loses tire fibrillar condition and 
stains deeply with eosin. Between the focus of necrosis and fdcus 
of the inflammatory area begins an eliminating sulcus which gradu- 
ally causes the degenerative tissue to form as a foreign body within 
the fully sclerosed tissue. 

“The bacteriological examination has been completely negative. 
In sections stained by Ziehl or Gram, or after treatment with. 40 
per cent, potassium hydroxide, we have never demonstrated any 
microbes. 

“The rnicroscbpic examination has revealed nothing as to the 
nature of the nodule. They certainlj’^ do not reveal sjT^hilis nor 
tuberculosis, nor any suggestion of xanthoma which have character- 
istic structures. The possibility of tophi naturally presents itself, 
but the site of the small tumors, their multiplicity, indolence, 
structure, absence of tophi of the ears, the rarity of pains and mal- 
formations about the joints, and finally the regimen of the class of 
poor affected are little in favor of such a supposition. The nodules 
are not fibroma, nor sclerosed forms of peri-articular bm’ste.” 

It has been thought wise to give a rather full account from Jean- 
selme on juxta-articular nodules because of the scant attention paid 
to them in most of the English works, even those on tropical medi- 
cine, Were it not for the histology we believe it would have been 
difficult to differentiate the case of multiple gummata of the tendons 
from juxta-articular nodules. 

Summary. A case of multiple and sjunmetrical gmnmata of the 
tendons is described which clinically closely resembles the tumors of 
juxta-articular nodules. The microscopic pictiu’e is very different, 
however, and hence the two conditions cannot be confused. 

Unfortunately we were not able to observe the effect of anti- 
sjTDhilitic treatment, but the suggestive history, positive Wasser- 
mann, and histology of one of the lesions puts the diagnosis of 
multiple syphilitic gummata of the tendons on a sound basis. 

Thanlcs are extended to Dr. Elizabeth Finch for her aid in the 
technical study, and to the director of the Institute of Tropical 
Medicine and Hygiene, San Juan, Porto Rieo. 
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CONGENITAL ABSENCE OF ONE LUNG. 

, / 

By Charles S. Levy, M.D., 

BALTIMORE, MARYLAND. 

(From the James Buchanan Brady Urological Institute, Johns' Hopkins Hospital.) 


Congenital absence of one lung is a rare condition. Twenty- 
one cases are reported in the literature. They are, briefly, as 
follows ; 

1. Haberlein:'^ Soldier, aged twenty years, who had respiratory 
difficulty. Absence of left lung. Left thoracic cavity filled with 
fluid. No left bronchus. Heart in normal position. 

2. Haberlein:^ Right lung absent in a soldier, aged twenty-four 
years. Left lung abnormally large. Right thoracic cavity filled 
with fluid. Both primary bronchi and all pulmonary vessels entered 
left lung. 

3. Young man, aged twenty-four years, a Pole, in the 
German service, who had had some respiratory difficulty since birth, 
died suddenly sitting up in bed. Right lung absent. Both primary 
bronchi entered the left lung. No right pulmonary vessels. 

4. Absence of left lung in young man; absence of left bron- 
chus and left pulmonary vessels. Heart on the right side. Aorta 
small. 

6. Hein:^ Six weeks’ old male child, very cyanotic. Right lung 
absent. Rudimentary right bronchus. No right pulmonary artery 
or veins. Ductus botalli wide open. Foramen ovale patent. 

6. Maschka:^ Premature child who lived two hours. Right 
thoracic cavity completely filled with pericardial sac and contents. 
Right lung absent. Right bronchus a pea-sized, closed pouch. Left 
lung single lobed. Absence of right pulmonary vessels. Esophagus 
ended blindly at about its middle point, but below communicated 
with the trachea. 

7. Stein:^ Six weeks’ old child. Right lung missing. Rudiment- 
ary right bronchus. No right pulmonary vessels. 

8. Griiber:^ Stillborn child. Absence of right lung and right 
primary bronchus. 

f). Ilerrero:’’ Man, between sixty-five and seventy years, found 
dead on the street. Left lung absent. No left primaiy bronchus. 
Right lung hypeitrophied._^ 

10. Theremin:^ Girl, one hundred and twenty-seven days old. 
During life moist rales were heard in upper part of left chest and signs 
of pneumonia on the right side. Normal conformation of chest. 
At autopsy the left lung was found to be absent. Left thoracic 
cavity filled by pei’icardial sac; pericardium adherent to walls of 
thorax. Left primary bronchus represented as a pea-sized pouch. 
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No left pulmonary vessels. Left^amucle received no vessels, but a 
single pulmonary vein emptied into tlie vena azygos. 

11. Theremin:^ Girl, eleven days old, died of pneumonia. During 
life, bronchial breathing on both sides posteriorly. No deformity 
of chest. At autopsy, left lung absent. Hemispherical cartilagin- 
ous pouch of left bronchus. No pulmonary veins entered the left 
auricle, but these united to form a large vessel which communicated 
with the vena azygos. 

12. Gruber:^ Premature child, born dead. Left lung absent. 
Chest sjonmetrical. Three short branches of the trachea at the 
hilus of the right lung. Left thoracic cavity filled with pericardial 
sac. Pulmonary artery divided into a right pulmonary artery and 
the ductus arteriosus. 

13. Tichomiroff:^° Girl, aged twenty-four j^ears. Chest sym- 
metrical. Absence of left lung and left primary bronchus. Three 
branches of right primary bronchus. One right pulmonary vein. 

14. Findlayson:^'^ Child, who lived few hours after birth. Right 
lung absent. Trachea ended in left bronchus. Left lung hyper- 
trophied. 

.15. Gross:^" Child, five months and twenty-three days old. 
Atresia ani. Asymmetry of face. Left lung absent. Right lung 
filled the right thoracic cavity and the small part of the left. Left 
primary bronchus ended 1 cm. long. Heart hypertrophied and 
filling left thoracic cavity. Right lung emphysematous. Left 
pulmonary vessels absent. 

16. Boy, aged eight years, Avith diagnosis of acute articular 
rheumatism and acute endocarditis. Chest symmetrical. Physical 
examination: Expansion good but diminished on left. Dulness 
posteriorly to midaxillary line. Tubular breathing as far as mid- 
line on this side. Roentgen-ray diagnosis : effusion of left side of 
chest. Autopsy: Left lung absent. Right lung well beyond the 
costochondral line and twice the normal size. • Large pericardial 
sac occupying remainder of left side of thorax. No left pulmonary 
ai’tery or veins. Left bronchus 2.5 cm. long, ending as a blind 
pouch and covered Avith grayish tissue, AAdiich microscopically showed 
cellular-fibrous tissue, with ill-defined spaces lined by epithelimn. 

17. Tebbutt:'^^ Boy, aged tAvehm years. Heart 15 cm. to the left 
of the sternum. Left side of thorax dull posteriorly. Presystolic 
and systolic murmurs at apex of heart. Roentgen-ray report: heart 
enlarged and pushed over to the left. Autopsy: Left Itmg absent. 
Left side of thorax occupied by the heart. Distended pericardial 
sac and pericardial adhesions. Pulmonary artery dmded into two 
branches before entering the right lung. Pulmonary Amin formed 
by junction of'tAvo main vessels, AA'hieh themsebrns AA’cre formed by 
tAvo or three smaller veins soon after leaving the right lung. Endo- 
carditis of the mitral and aoi’tic Amhms. 

There are, in addition to these reports, four cases in the literature 
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where a possible rudimentary lung has been found covering an 
imperfectly developed primary bronchus. 

18. Miller:^^ Male, aged four weeks. Left lung the size of a pea. 
Left primary bronchus small and capped by rudimentary lung. 

19. Miller:^^ Male, aged six weeks. Left lung the size of a cherry, 
hanging on narrow bronchus. 

20. Miller:^^ Female, two days old. Left lung a mass of tissue, 
2 cm. long, attached to narrow bronchus. 

21. Hanson:^^ Female child who lived fifteen minutes. Heart 
on the right side. Right lung smaller than normal. Left lung 
rudimentary and looked “like a bunch of millet-seed, not larger 
than buckshot, the left bronchus being simply a cord one-twelfth 
inch in length.” Diaphragm absent on the left. Left thoracic 
cavity occupied by part of the small and the large intestines and 
the appendix just beneath the clavicle. 

The cases of Bill, Flischmann, Meckel, Riviere, Pozzi, Sommer- 
ling, Heyf elder, quoted by Forster (Missbildung) and by Fiirst in 
Gerhardt’s Handbiicli are regarded as doubtful cases of congenital 
absence of one lung and have not been included in the above list. 

Through the courtesy of the Department of Urology the writer 
has been enabled to report an additional case of congenital absence 
of one lung in a patient who was treated on the service for the 
urinary incontinence of tabes dorsalis. This is the first case of con- 
genital absence of one lung in almost 6000 autopsies performed in 
the pathological department of the Johns Hopkins Hospital. 

Clinical History. October, 1917. 

H. S., aged forty-nine years; married. Family history negative. 
History of occasional slight dyspnea. 

Patient had a sore on the penis at the age of eighteen (1888), 
which was apparently not followed by any secondary manifesta- 
tions of lues. In 1912, he noticed that he had some difficulty in 
walking, particularly when walking toward the light, when he 
seemed to think that the ground was coming up to meet him. 
For one and a half years there had been nocturnal incontinence 
and some diurnal frequency. Examination at this time showed a 
positive Romberg and absent knee-jerks. On cystoscopy 300 c.c. 
residual urine was obtained. The bladder showed considerable 
trabeculation and cellule formation. The trigone was atrophied 
and the internal sphincter sufficiently dilated to make the veru- 
, montanum easily visible with the observation lens of the cystoscope. 
The diagnosis of tabes, with vesical involvement, was made. 

Tn December, 1918, the patient returned to the clinie. For seven 
months he had been confined to his bed as a result of ataxia. His 
urinary incontinence had gotten worse, with constant dribbling 
day and night. From March to July, 1918, the patient had been 
catheterizing himself at irregular intervals. On May 23 he devel- 
oped a right-sided epididymitis whieh subsided on incision and 
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drainage. In July, 1918, he developed epididymitis of the opposite 
side. Two sinuses discharging pus followed incision and drainage. 
In January and February, 1918, the patient received three intra- 
venous and three intraspinous treatments for his tabes. He was 
under the care of Dr. E. L. Zimmermann, who reported a positive 
Wassermann of both the blood and the spinal fluid. . The patient 
was admitted this time to the r^ard, following an incision of an 
abscess of the left epididymis. 

Physical Examination. Showed a poorly developed, emaciated, 
middle-aged man, with atrophy of the muscles of both the upper 
and lower e.xtremities, who walked with a typical tabetic gait; the 
thenar and hypothenar eminences of the hands were atrophied. 
He wore a urinal for incontinence. 

Neurological Examination. Cranial nerves were negative. Pupils 
were equal but reacted sluggishly to light. The knee-jerks were 
present. Finger-finger and heel-tibia tests revealed marked inco- 
ordination. Romberg was positive. Movements of the big toe were 
not appreciated by the patient, showing definite loss of muscle 
sense. No ankle-clonus was present. Touch sensation was normal 
everj^vhere, but the patient was unable to distinguish between 
blunt and sharp sensations with the head or the point of a pin. 

Head and Neck. Examinations were negative. No general 
glandular enlargement v^as present. 

Thorax. Anteriorly the chest was asymmetrical and long. 
Retraction was present at both apices and in the interspaces. The 
left side of the chest was flatter than the right. Movement of the 
entire chest was restricted. Percussion note everywhere was 
impaired and flat at the apices. From the apices down to the second 
rib expiration was prolonged and suggestive of tubular breath- 
ing; everywhere else the breath sounds were bronchovesicular in 
character. 

Posteriorly. Same asymmetry of chest existed, with marked 
bulging on the right.- The spine showed convexity to the right in the 
cervical and thoracic regions. Vocal fremitus was diminished on 
the left and the percussion note Avas impaired over the entire left 
side and flat toward the base. On the right there Avas some impair- 
ment to percussion from the apex down to the angle of the scapula, 
otherwise the percussion note was normal on the right, Avith good 
descent of the lung on deep inspiration. On auscultation the 
breath sounds were tubular in quality in the region of the second 
and third thoracic spines on the right. The tubular quality stopped 
abruptly at the foiuth thoracic spine. Below tins the breath sounds 
were bronchovesicular. The breath sounds of the left side AA'^ere 
suppressed, almost tubular in quality to the angle of the scapula, 
but vesicular below. At the left base showers of rales were heard 
at the end of inspiration. 
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Heart. Owing to the impairment of the percussion note on the left 
the relative cardiac dulness could not be made out. A diffuse 
pulsation was seen in the nipple line from the third to the fifth left 
interspace. Heart sounds were clear but distant in the aortic area. 
A soft, systolic murmur was heard in the region of the apex, but not 
transmitted to the axilla. 

Abdomen. Examination was negative. 

Genitalia. The penis was edematous. A discharging sinus com- 
municated with the left/globus major. The entire left side of the 
scrotum was indurated with scar formation and another discharging 
sinus was present at the lower pole. The epididymes on both sides 
were enlarged and nodular. The testicles could not be felt as sepa- 
rate masses from the epididymes. 

Rectal. Numerous external hemorrhoids were present in a cauli- 
flower arrangement. The anal sphincter was markedly relaxed. 
The left lobe of the prostate was of almost stony hardness. The 
right lobe of the prostate was small, flat and not indurated. The 
patient was discharged four days later, with the sinus of the left 
epididymis still draining. 

On January 28, 1919, the patient received a Kollmann dilatation. 
This was immediately followed by an elevation in temperature to 
105° F., accompanied by tachycardia, chills and profuse sweating. 
The patient was admitted at once to the ward. 

The physical examination did not differ materially from that of 
his previous admission. The pupils were equal but reacted slug- 
gishly to light. The knee-kicks were obtained, but with difficulty. 

The thorax showed the asymmetrical character previously noted. 
There was a/ marked depression below the xiphoid and retraction 
at both apices. "N^ocal fremitus was diminished on the left. The 
percussion note was impaired at both apices while the breath sounds 
were bronchovesicular in type in front. On the left, posteriorly, 
vocal fremitus was absent and the percussion note was dull in char- 
acter and flat at the base. On the right, posteriorly the percussion 
note seemed to be normal. Scattered over the entire chest in front 
and behind were numerous rales. 

The maximum impulse of the heart was in the fifth interspace, 
almost in the axillary line. The left side of the scrotum was still 
indurated and a discharging sinus was present at the lower pole. 

On admission the patient was in extreme shock. The tempera- 
ture varied between 104° and 105° F. for the first two days. On 
the third day the temperature became subnormal and remained so 
until his death, six days later. "^^Tiile in the hospital the patient 
had marked rectal incontinence. He gradually grew weaker and 
had attacks of respiratory difficulty, accompanied by shortness of 
breath and rapid pulse. . Two days before death signs of broncho- 
pneumonia were found in both lungs. For four days before death 
the patient had complete anuria. The blood urea was 1.7 grams 
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per liter. Tlie patient died on February 5, 1919. Tbe actual causes 
of death were regarded to be bronchopneumonia and uremia. 

No roentgen ray of the patient’s chest had been taken during 
life. 

Clijiical Diagnosis. Tabes with urinary and rectal incontinence; 
chronic fibroid tuberculosis of the left lung; bilateral pyelonephritis, 
uremia; bronchopneumonia. 

Autopsy Report. Anatomical Diagnosis. Syphilitic aortitis; 
fibrous orchitis, tabes dorsalis; abscess of, left testis and seminal 
vesicle; pyelonephritis (bilateral); dilatation of colon; congenital 
absence of left lung, left bronchus, left pulmonary artery and left 
pulmonary veins; abnormal course of left innominate vein, lobular 
pneumonia, calcified lymph glands. 



Fig. 1 


The thorax was asymmetrical, the right half more prominent tlian 
the left. In the middle of the anterior part of the left scrotum there 
was a small fistula from which thick yellow pus exuded. The organs 
of the abdominal cavity were normal. On opening the thorax a very 
remarkable condition was found. The right lung was of tremendous 
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size, completely filling the right pleural cavity and extending 
medially over the front of the mediastinum and into the anterior 
part of the left hemithorax, so that the uppermost anterior margin 
of this lung came to lie at the left apical region, to which it adhered. 
From the left apical region the anterior margin of the right lung 
extended downward and lay about 10 cm. from the midline. 

As may be seen from Fig. 1 the anterior portion of the thorax was 
occupied by a large part of the upper lobe and by the whole middle 
lobe. The right plem'al space was empty and the pleural surface 
was smooth and glistening. 



Fig. 2 


_ The left lung was absent. The size and position of the right lung 
displaced the heart to the left and posteriorly into the position 
usually occupied by the lower part of the left lung. The lateral 
and posterior surfaces of the pericardium were adherent to the chest 
wall by firm connective tissue. No traces of visceral pleura were 
found. At the left apex there was a small portion of dark pigmented 
tissue, which was independent of anj'^ connection with the lungs or 
the heart. 
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On removing tlie organs of the neck, together with the heart and 
lung, the following remarkable condition was seen. 

1. The trachea was large in diameter and descended down to the 
region of the bifurcation. At this point a large primary bronchus 
proceeded toward the right lung, where the usual ramification took 
place. The left primary bronchus was represented only as a small, 
blind pouch at the point of bifurcation. This condition may have 
represented an attempt toward the formation of a left bronchus 
at an early embryonic stage (Fig. 2, a). 

2. The pulmonary artery arose from the left ventricle as usual, 
then passed under the arch of the aorta toward the right side and 
divided into three branches. Each of these entered the upper, 
middle and lower lobes of the right lung respectively. No left 
pulmonary artery. 

3. The pulmonary veins were made up of: (a) Two branches 
which arose from the upper lobe and which united into one trunk. 
(b) One branch which arose from the middle lobe, (c) One branch 
which arose from the lower lobe. These three trunlcs emptied into 
the left auricle separately. No left pulmonary veins. 

4. The superior vena cava emptied as usual into the right auricle, 
but received only one innominate vein. The left innominate vein 
emptied directly into the right auricle. 

5. The right vagus and phrenic nerves had their normal relations. 
The left vagus descended normally. The left phrenic nerve coursed 
close to the chest wall, owing to the absence of the left lung. 

Heart. The cavities were large and the muscles hypertrophied; 
heart valves smooth and glistening. The base of the aorta showed 
many sclerotic patches. This condition existed along the entire 
vessel. 

Lung. The pleura was smooth but somewhat thickened. The 
upper lobe was large and consolidated posteriorly and laterally. 
The lower lobe was air-containing. The elastic structure of the lung 
appeared to be greatly increased. Over the left uppermost part 
of the middle lobe there was an area of atelectasis. Glands at the 
hil om were enlarged and some were caseous. 

Spleen, Liver, Adrenals, Pancreas, Gasiro-micstinal Tract. Normal. 

Kidney. The left kidney weighed 160 gm. and was of fiim con- 
sistency. The capsule stripped with difficulty, leaving a rough 
surface. The pelvis was distended by yellowish-white, thin, puru- 
lent material. Striations of the medulla were indistinct. The cortex 
was pale and granular. The ureter was of large calibre. 

Right Kidney. Weighed 220 gm. Of the same gross appearance 
as the left kidney, but no fluid had accumulated in the pelvis. 

Genitalia. Right testicle of firm consistency and the tubules did 
not pull out readily. Left testicle was represented by a cavity filled 
with pus. A large abscess was found in the left lateral lobe and a 
small abscess in the middle lobe of the prostate. The bladder 
showed nothing abnormal grossly. 
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Brain and Cord. The dorsal columns were gray and translucent. 
Brain showed nothing abnormal. 

Microscopic Examinations. Right lung: Some alveoli were filled 
with a large nmnber of polymorphonuclear cells and desquamated 
epithelial cells. Some contained red blood cells and large mono- 
nuclear wandering cells. Sections stained with Mallory’s connec- 
tive-tissue stain showed connective-tissue structure increased. 
Section through the small mass of tissue seen in the region of the 
left apex was formed of fat, connective tissue, bloodvessels and one 
small lymph node, in no way suggesting pulmonary tissue. 

Aorta. Mononuclear infiltration around the bloodvessels of the 
adventitia. Some areas of necrosis of media. 

Testes. Hyaline changes in many tubules. No signs of spermato- 
genesis. Tubules rigid and surrounded by thick walls. 

Kidneys. Actual necrosis of the epithelial lining of some of the 
convoluted tubules. A few hyaline glomeruli. Some areas of mono- 
nuclear infiltration. 

Cord. Section stained by Pal-Weigert method showed marked 
degeneration of the posterior columns. Section of liver, adrenals, 
intestines, pancreas and bladder were normal. 

In these 22 cases absence of the left lung occurred fifteen times 
and of the right lung seven times, showing a definite predilection 
for this anomaly on the left side in the ratio of 2 to 1. No satis- 
factory anatomical explanation has been offered for this left-sided 
predominance, but interference with the blood supply in embryonic 
life is supposed to be in some way responsible for it. 

Life is not incompatible with one lung. The period of life in 10 
cases has varied from eight years in one to about seventy years in 
another, twelve dying before the age of one year. The analysis of 
these 10 cases as regards duration of life is as follows: 1 case of 
eight years, 1 case of eleven years, 1 case of twelve years, 1 case 
of twenty years, 3 cases of twenty-four years, 1 case of fifty years, 
1 case of seventy years, 1 case of a young man. 

Respiratory symptoms have not been common and the patients 
have often come to autopsy for other than pulmonary conditions. 

There has been a tendency for the one lung to undergo compensa- 
tory hypertrophy and to occupy part of the opposite side of the 
thorax. Atrophy of the lung is reported in one case (Hanson’s). 
The pulmonary vessels have shown abnormalities which are not 
constant for all cases. The primary bronchus corresponding to the 
missing lung has usually been rudimentary and has often ended 
as a blind pouch. The absent lung has most often been replaced 
by a large pericardial sac, sometimes by fluid, and in one case part 
of the small and large intestines was found occupying the left 
thoracic cavity. 

In the cases previously reported the chest has been described as 
normal in contour. The thorax in the case reported here was defi- 
mitely asymmetrical, the left side of the chest being flat and the 
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opposite side bulging, this asyinmetiy was more marked posteriorly. 
Chiladiti,^^ in 1910, diagnosed absence of the left lung from a 
roentgen-ray plate in a boy, aged ten years, who had a flattened 
left chest. It is possible that his case represents a true absence of 
one lung. But up to the present the clinical diagnosis of absence 
of a lung has never been verified at autopsy. 

I desire to express my thanks to Dr. Carlos' P. Chagas, of the 
pathological department, for having performed the autopsy and for 
having placed the literature on the subject at my disposal. 
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SECONDARY MENINGITIS TREATED BY INTRASPINOUS 
ADMINISTRATION OF AUTOGENOUS SERUM. 

REPORT OF A CASE. 

■ By Theodore M. Sanders, M.D., Capt. M.C., U.S.A., 

IfEW TORE CITY 

ASSISTANT CHIEF OP MEDICAL SERVICE AND NEUROLOGIST, U. S. A. GENERAL 
HOSPITAL NO. 12, BILTMORE, N. C. 

During the last epidemic of influenza, some bronchopneumonia 
cases terminated in a fatal meningitis. These meningitides were 
reported to have been caused by pneumococci, various kinds of 
streptococci, and occasionally Bacillus influenzae. 
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Two such postinfluenza meningitis cases occurred in my ward 
afU. S. A. General Hospital No. 12. The second one was treated 
successfully by the intraspinous administration of autogenous serum. 
This is the case I am reporting, not only because of the favorable 
outcome, but also in order to have others try out this therapy. 

Report of Case. Patient, L. S., No. 963, a plumber, was ad- 
mitted from Camp Pollc, N. C., December 10, 1918, to U. S. A. 
General Hospital No. 12, Biltmore, N. C., in a seemingly moribund 
condition. A history was not taken at this time because of his 
irrational and stuporous mental condition. However, on January 
4, 1919, the following facts were obtained: 

Personal History. About one whisky a day. Smokes flfteen 
cigarettes per diem. Otherwise negative. 

Family History. Father died of sepsis from a carbuncle. Mother, 
one sister and a brother all alive and well. No history of any 
hereditary diseases obtained. 

Past History. Had trouble with his left ear two years ago and 
says he does not hear well in that ear. He never had measles, 
mumps, scarlet fever, diphtheria, smallpox, pneumonia, menin- 
gitis or malaria. He denies venereal diseases by name and symptom s . 

Present Illness (taken January 4, 1919). Onset of the present 
illness on December 1, with “a heavy cold,” when he “coughed 
night and day. ” Also had a high fever. He was told at Camp Polk 
that he had pneumonia. Was admitted to U. S. A. General Hospital 
No. 12 on December 10. 

Physical Examination. General condition: A dyspneic, cyanotic, 
toxic, stuporous and moribund wRite male, aged twenty years. 

Skin and mucous membranes: No eruption; face flushed and 
drawn; eyes and pharynx congested. 

Glandular system; No general adenopathy. No thyroid enlarge- 
ment. 

Vascular system : Pulse slow, regular, of good force and collapsible. 

Heart: Not enlarged. No adventitious sounds. 

Lungs: Bronchopneumonia, bilateral, disseminated (physical 
signs will appear below). 

Genito-urinary System: Faint trace of albumin. Occasional 
granular cast. 

Abdomen; Flaccid. 

Liver: Reaches from fourth intercostal space to costal margin. 

Spleen: Not palpable. No tenderness. No masses. 

Nervous System; Negative except for stupor, which at times 
slips into semicoma and at times changes to delirium. 

Provisional Diagnosis. Bronchopneumonia, disseminated, bi- 
lateral, postinfluenzal. Sputum gave a questionable pneumococcus, 
type 2, precipitation test. 

Progress. December 10. Conjunctive congested. Laryngitis 
present. A^oice hoarse and husky. Signs of bronchitis in lungs. Too 
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ill to examine thoroughly. Blood-pressure 100/55. Telegram sent: 
recovery doubtful. 

Dec. 11. Condition not improved. Patient delirious. Vomited 
dark-green fluid. Given intravenously 1000 c.c. of a 5 per cent, 
glucose solution. We are testing outconvalescentinfluenza, bronclio- 
pneumonia donors, who had a 2 pneumococcus sputum, for a 
transfusion tomorrow. Blood count: mite blood cells, 38,000; 
poljmiorphonuclears, 94 per cent. 

Dec. 12. Transfusion of 500 c.c. of a convalescent postinfluenza, 
bronchopneumonia donor given by the sodium-citrate metliod by 
Lieut. A. Ortli. Blood culture sterile. 

Dec. 13. Patient is decidedly improved. Temperature 102°, 
pulse, 76, respiration, 26; whereas on admission temperature was 
over 105 °, pulse 105, respiration 38, Signs in lungs of a disseminated 
bronchitis. Although consolidation is not definitely found, it prob- 
ably exists. (Sputum culture showed Gram-positive diplococci; 
pneumococcus agglutination test gave a questionable positive 
tjqie 2 reaction.) 

Dec. 14. Condition improved markedly. Temperature 100°, 
pulse 64, respiration 24. Signs in chest diminishing. Telegram: 
improving. 

Dec. 15. Temperature rose again to 1 03 °. Signs in lungs as tliey 
were. Complains of a headache. 

Dec. 17. Signs in right lower lobe posteriorly extending as far 
as the axilla still marked, but no absolute or classical evidence 
of consolidation. Temperature vacillating. Still complains of a 
headache. 

Dec. IS. Patient is again irrational at times. Cardiovascular 
system in good condition. Lungs: crepitant and coarse moist rales 
heard almost everywhere. No definite signs of consolidation, tliough 
it probably exists. Nervous system: lieadache, photophobia, stiff 
neck, slight bilateral Kernig. Right Icnee-jerk almost absent. Left 
knee-jerk diminished. No Babinski, Oppenheim or Gordon. No 
clonus. Considering tlie temperature and signs of central nervous 
system, meningitis is probable. Telegram: recovery still doubtful. 
Blood culture again sterile. 

Dec. 19. Temperature still septic. Blood-pressure 132/78, 
Avhereas on admission it was 100/55. Patient appears a little better. 
Neck still stiff. Kernig doubtful. Knee-jerk diminished. Not as 
irrational as yesterday. No headache, no hjqperesthesia, no photo- 
phobia. 

Dec. 20. At right base, posteriorly, tliere is now dulness, higher 
pitched breathing and crepitant and fine moist rales. 

Neck stiff. Headache. Kernig positive. Lumbar puncture 
should not be deferred any longer. In afternoon limibar puncture 
done; 40 c.c. of turbid, cloudy, purulent fluid, under increased 
tension, obtained. 
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Spinal Fluid: 

Cell count, 61,400. 

Differential count: polymorphonuclears, 93; honpliocytes, 7. 

Globulin, 4 plus. 

Colloidal gold reaction. 

Test-tube No. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 control. 

Result: 2, 21, 2, 3, 4, 3, 3, 1, ±, 0, 0. 

Sugar reduction test, negative. 

Culture, no growth. 

Original film showed gram -}- diplococci, both resembling pneu- 
mococci, intracellular and extracellular. 

Mouse inoculation, mouse remained ali^'^e. 

Blood count: Wliite blood cells, 26,900; polymorphonuclears, 
90 per cent. 

Dec. 21 (family present). Lumbar puncture done again this 
morning; 45 c.c. of cloudy fluid remo\'ed. Patient is apparently 
slightly improved. In afternoon lumbar puncture, 40 c.c. of cloudy 
fluid under less tension than tliat previouslj’^ ^emo^'ed. Retinoscop 3 ^• 
Bilateral edematous papillitis (choked disk). Blood culture, sterile. 

Dec. 22. Lumbar puncture done twice today. 

Dec. 23. No headache. Neck not so stiff. In afternoon lumbar 
puncture done; 33 c.c. of cloudy fluid withdrawn. An autogenous 
serum for intraspinous treatment is being prepared. The patient 
evidently has immune bodies in his blood, for he is overcoming the 
pulmonic process. Culture of spinal fluid on blood agar, blood 
broth and serum brpth negative. 

Dec. 24. Left lung posteriorly, crepitant and moist rales. Right 
lung, lower lobe, is still consolidated. At 11 a.m. lumbar puncture. 
40 c.c. of pus-laden fluid withdrawn. Injected 15 c.c. of autogenous 
serum. At 9 p.m. lumbar puncture repeated. 60 c.c. of less cloudy, 
yellowish fluid drained off. Injected 15 c.c. of autogenous serum. 

Dec. 25. Lumbar puncture done twice today and autogenous 
serum injected. Examination of spinal fluid showed quantity 
42 C.C., cell count 31,800, culture again negative. 

Dec. 26. Lumbar puncture done and serum given twice today. 
Mouse inoculation twice witli tlie sediment from 20 c.c. of spinal 
fluid did not kill tlie animal. ; 

Dec. 27. Lumbar puncture repeated. 25 c.c. of autogenous 
serum administered. Spinal fluid is now yellowish from the serum 
and a little less cloudy perhaps. However, the general condition of 
the patient is worse. He is irrational. Blood culture again sterile. 

Dec. 28. Although tlie temperature is persistentlj^^ decreasing 
under the use of autogenous serum, the general condition of tlie 
patient is worse. He is now stuporous and irrational, but Bie 
vegetative organs seem to be holding up well. Mouse inoculation 
witli the sediment of 30 c.c. of centrifugalized spinal fluid showed no 
effect on the mouse. Culture of the spinal fluid on blood agar and 
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blood broth sterile. Smear showed moderate number of pus cells 
and occasional Gram-posith’^e diplococci. Smear for tuberculosis 
negative. 

Dec. 29, Transfusion of 450 c.c. from a convalescent, post- 
influenzal, bronchopneumonia donor done by the sodium-citrate 
method. This was deemed necessary because the patient has been 
repeatedly bled in order to make up autogenous serum and because 
of the benefit of the last transfusion. Serum treatment twice today. 
Temperature has slowly declined until now it vacillates between 
99° and 100°. 

Dec. 30. Lumbar puncture. Spinal fluid: 600 cells per c.mm. 
Bacteria negative. 

Dec. 31.. Temperature normal. Patient appears less stuporous, 
but he is still irrational. Examination of left lung shows it almost 
clear and resonant. Lumbar puncture showed the fluid under 
normal tension and for the first time perceptibly clearer. It 
has, of course, a yellow hue from the serum. All in all the prognosis 
is more encouraging. Spinal fluid: cell count, 415 per c.mm. 

Jan. 1. Patient is no longer irrational. Neck is not stiff . Kernig, 
however, still positive. Pupils dilated. Pulse: lower tension and 
dicrotic. Appetite very good. Lumbar puncture done and 25 c.c. 
of clear, yellowish fluid removed under normal tension. 20 c.c. of 
autogenous serum injected into the spinal canal. A clear fluid 
corroborated the clinical symptoms of marked improvement. 
Spinal fluid: 300 cells per c.mm. Smear: Bacteria negative, occa- 
sional pus cell. Few red blood cells. Culture negative. 

Jan. 2. Lumbar puncture, 240 cells per c.mm. autogenous serum 
administered. 

Jan. 3. Still delirious at times, but neck is no longer stiff. 
Kernig is still positive. Knee-jerk unequal. Lumbar puncture: 
Canal entered and blood was withdrawn twice. No serum given. 
Temperature under 100°. 

Jan. 4. Neurological and mental status. Cranial nerves are 
normal. Somatic nerves: no anesthesia, no paralysis. Reflexes; 
pupils dilated; both react to accommodation. Right pupil reacts 
sluggishly and slightly to light; left reacts less sluggishly. Bicipital 
and tricipital reflexes normal. Pectoral, abdominal and cremasteric 
reflexes normal. Right knee-jerk absent. Left laiee-jerk diminished. 
Neck still slightly stiff. Kernig sign still positive. Achilles and 
patella reflexes normal. No Babinski, Oppenheim or Gordon. 

Perception: Fairly good but a little hazy. He recognizes and 
knows the use of common objects. He is oriented as to time fairly 
accurately, but is perfectly oriented as to place and person. No 
hallucinations exist. He does not dream. 

Memory: Pie recalls well school days, date of enlistment and 
military life. 

Emotionally stable. 
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Judgment and reason good. In case of fire lie says he ivould ivait 
for help. Were lie able lie says lie would run with water-buckets to 
the fire. Lately he had been occasionally delirious. Only when 
delirious from pneumonia, pyrexia and meningitis did he show 
delusions 'and confusion. Then he tallced about his ivife, altliough 
he is single. Hoivei'er, he says he is now engaged. 

Volition: Rather apatlietic'. Can feed himself, he says, but 
nurse does it for him. Involuntary defecation and micturition 
exists. 

Attention: Is good. 

Train of thought is coherent. 

All in all, he is fast approaching normal mentality. The prog- 
nosis for a complete mental recovery is good. Blood count: white 
blood cells, 21,200. PoljTnorphonuclears, 66 per cent. 

Jan. 5. Patient’s temperature around 99°. He feels good. 
Pulse 100. Patient has bleeding hemorrhoids; a small indurated 
swelling is presenting itself below the mastoid process, just behind 
the right ear. Because the pulse has become more rapid, because 
tlie patient has been repeatedly bled for autogenous serum, and 
because of bleeding hemorrhoids and epistaxis from picking his nose, 
and because of the cervical infection, a blood transfusion of 500 c.c. 
was again done by the sodium-citrate metliod. 

Jan. 6. Lumbar puncture done. 30 c.c. of rather clear fluid 
under increased tension removed. 22 c.c. of autogenous serum 
administered . Spinal fluid : 20 cells per c.mm . Globulin test : slight 
precipitate. Culture, negative. 

Jan. 7. The swelling and inflammation of tissue below tlie right 
ear is more superficial and spreading. Urine: Pneumococcus 
precipitation test; no precipitation. 

Jan. 8. Right ear-drum shows a prominent malleus with blood- 
vessels running down along it. Moreover, all around tlie margin 
of the drum vessels are migrating toward tlie center. Retinoscopy 
shows choked disk less severe than preidously; also what appears 
to be an exudative retinitis. 

Jan. 9. The swelling has grown larger and has spread and 
involves the whole parotid gland. It is red, hot, indurated and 
tender. There is no fluctuation. The temperature has risen, but 
this is due to the parotid inflammation, not tlie meningitis, which 
is practically cured. Eyes still staring. Kernig present. The 
hemorrhoids have bled considerably and he seems to pick at them. 

Jan. 10. Swelling has now inimlved the whole right parotid. 
On gentle massage a bead of pearly pus presented at the orifice 
of Stenson’s duct. 

Jan. 11. Parotitis still the same. Temperature dropped. 
Kernig still present. Lungs seem clear. 

Jan. 12. Parotid not so swollen nor so tender. Temperature is 
normal. Stenson’s duct is still patent and a drop of yellow pus can 
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be pressed througb the pouty orifice. Kernig sign is much less 
marked. Head not, stiff. Mind is' clear. Culture of pus from 
Stenson’s duct showed a Pneumococcus-streptococcus viridans and 
a Staphylococcus aureus. 

Jan. 13. Swelling of gland is decreasing. Pus can be expressed 
at will through the oral orifice. 

Jan. 14. Parotid swelling decreasing, orifice less pouty and from 
it drains creamy pus. 

Jan. 15. Parotid swelling nearly all gone. Pressure on the gland 
causes pus to be evacuated through the mouth. 

Jan. 23. Lumbar puncture done. 25 c.c. of clear, aqueous 
solution withdrawn. 

Spinal Fluid: 

1. 13 cells per c.mm. 

2. Globulin; plus-minus. 

3. Colloidal gold reaction. 

Test tubes Nos. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 control. 

Pesult; 1|, 2, 2, 21,2,1,0,0, 0,0. 

4. Sugar, faint reduction. 

Jan. 25. Patient feels fine. Appetite is splendid, Bowels 
regular. He is pennitted to go to the bathroom. Temperature, 
normal. 

Neck limber. Parotid swelling completely gone. Kernig negative. 
Right knee-jerk greatly diminished, only evident when reinforced. 
Left knee-jerk diminished to a lesser extent. 

Retinoscopy: The papillitis and retinitis have disappeared. 
Fundi now appear normal. 

The right ear-drum, which was hyperemic when the parotitis 
existed, has also returned to its normal appearance. 

(These notes are taken verbatim from Clinical Record No. 963- 
1925, U. S. A. General Hospital No. 12.) 

The subsequent notes are condensed and will show an uneventful 
recovery. 

Jan. 31 to Feb. 4. Patient ran a low-grade afternoon tem- 
perature, evidently due to sligM exertion. 

April 10. Neurological and mental examination negative. 

April 29. Physical examination showed defective hearing in 
left ear. He may be discharged on certificate of disability. Mean- 
while patient had been on graded exercises, as were all convalescent 
patients. 

A note by a specialist said; Hearing, right ear, 9/20; left ear, 

0 / 200 . 

Diagnosis: Partial deafness in left ear, probably of central origin 
and exaggerated as to degree. 

Details for Preparation and Administration of Autog- 
enous Serum. Aseptically insert a needle into the median 
basilic vein of tlie patient at the elbow and draw off blood into four 

YOi,. 159 , Ko. 2 . — FEBUUAnv, 1920 . 9 
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50 c.c. centrifuge tubes. Separate tlie-clot with a flamed platinum 
needle and centrifuge carefully at low velocity. After the serum is 
separated the tubes are kept in the ice-box. Centrifuging is not 
absolutely necessary if the serum separates easily. The spinal 
canal is tapped in the usual manner with the Quincke needle and 
spinal fluid is allowed to flow off slowly. About 30 to 60 c.c. of the 
turbid fluid is drawn off ; the amount, of course, depends upon the 
spinal pressure and the clinical condition of the patient. The clear 
serum, which had previously been warmed to body temperature, is 
drawn into a 50 c.c. Luers syringe and injected into the spinal canal. 
Then the foot of the bed is raised. 

Lumbar puncture and administration of serum should be done 
morning and night until the temperature drops. Then it should be 
done once a day; eventually on everj’’ second day and thus gradu- 
ally decreased according to the clinical course of the disease and 
the laboratory examination of the spinal fluid. 

Discussion. The rationale of autogenous serum therapy in 
secondary meningitis is .evident for the following reasons: 

1. Immune bodies exist in the serum in practically all infectious 
diseases. 

2. This immune serum is brought into direct contact with the 
inflamed meninges and with the offending microorganisms. 

3. Ordinarily the choroid plexus bars the free passage of immune 
bodies from the blood to the spinal fluid. 

The principle suggested itself in this case because the patient was 
slowly overcoming the pneumonic process when the meningitis 
occurred. It was logical to suppose that he had immune bodies in 
his serum. 

It is interesting to analyze this case more thoroughly and to 
evaluate the various procedures. 

Upon admission the moribund pneumonic patient was literally 
revitalized by the timely use of three common therapeutic measures. 

1. An infusion of 1000 c.c. of 5 per cent, of glucose solution which 
caused elimination by diuresis, increased cardiac function and had 
nutritional value. 

2. Immune blood transfusion on the second day, which acted 
as a stimulant, and as a neutralizer of the toxemia. 

3. Cardiac stimulation with caffein sodium benzoate, digitalin 
and camphor oil, alternatively, everj'^ six hours. 

The patient, with the help of these therapeutic methods, was 
successfully combating tlie pneumonia; the temperature was step- 
ping down; tlie leuliocytosis was high; the whole clinical condition 
was improving remarkably when the meningitis started. 

After the meningeal infection had gained headway, lumbar 
puncture per se was life-saving, because it relieved the othenvise 
fatal intracranial compression and because it drained the purulent 
toxic spinal fluid. lAflietlier rachicentesis alone with the natural 
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and transfused hmnunity would have cured the meningitis, no one 
can saj'". 'llie fact is tliat six days after the treatment witli the 
intraspinous autogenous scrum the temperature was normal. AI- 
tliough the patient seemed somewhat better just before the spinal 
treatment was instituted, wc all know how misleading those apparent 
improvements in meningitis cases actually are; recurrences are the 
rule. Even from a hypercritical and conservative standpoint we can 
justly state tlie result is suggestive. It undoubtedly seems to have 
been beneficial in this case and may possiblj" aid in others. It cannot 
be denied tliat it is a verj’’ rational tlierapy and therefore should 
be tried in tlie absence of a .specific immune serum of known value. 

The unilateral suppurative parotitis was an unusual complication. 
The culture of the pus showed a Staphjdococcus aureus and a Gram- 
positive diplococcus belonging to the Pneumococcus-streptococcus 
viridans group. This was probably not a hematogenous but an 
ascending duct infection, as four blood cultures were negative. The 
orifice of the duct was always patent and always drained pus until 
resolution occurred witliout surgical interference. No apparent 
parenchjnnatous destruction of the gland took place. 

Three 500 c.c. transfusions were given. All the donors were con- 
valescent influenza Bronchopneumonia patients. All were infected, 
as was this patient, at Camp Polk. The first transfusion was 
given to combat tlie pneumonia and the concomitant toxemia. 
The second was given to make up the blood withdrawn to prepare 
the autogenous serum. The tliird was given for the same reason and 
because blood was lost by epistaxis and bleeding hemorrhoids; tlien, 
too, it cut down the convalescence and may have helped the parotitis. 

Labor.'VTOry Discussion. I have delayed publishing this article 
because I should have preferred to have had Capt. A. L. Garbat, 
M. D., New York City, chief of the laboratory, discuss tliis subject. 
However, he has been ill and hence unable to contribute his part. 

It was unfortunate that no absolute conclusion could be reached 
as to the type of organism we were dealing with in the meningeal 
infection. The sputum gave a doubtful capital group 2 agglutination 
by the mouse method, but the organisms were not bile-soluble. 
The urine showed no precipitation tests. Repeated cultures from 
the turbid spinal fluid made on all tj^es of plain blood or serum 
media remained sterile. Repeated animal inoculations with the 
sediment of the spinal fluid did not kill die mice, aldiough stained 
specimens of the sediment showed definite Gram-positive diplococci 
both intra- and extracellular which had die morphology’' of pneumo- 
cocci. Apparently the bacteria were dead. Smears from 'the pus of 
the parotid showed a similar organism, but diese bacteria grew 
rapidly on artificial media, with the characteristics of a Streptococcus 
viridans. The cultures produced green pigment on blood agar, 
were bile-insoluble, were not agglutinated by pneumococcus serum 
and did not kill mice. Naturally one cannot draw any definite con- 
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elusions as to tlie nature of tlie meningeal infection from these find- 
ings. This does not, however, materially influence the point of 
importance which the author desired to bring out, nameljL that it is 
wise in secondary meningitis to use intraspinally the autogenous 
sermn, Avhich probably contains a number of antibodies from the 
primary infection. 

Conclusion. We recommend the use of autogenous serum in- 
jected into the subarachnoid space in cases of secondary menin- 
gitis when there is no efficient specific immune serum. 

I must take this opportunity to thanlc Capt. A. L. Garbat, 
chief of the laboratory of U. S. A. General Hospital No. 12 for his 
ever-helpful cooperation; I also appreciate the assistance given 
by Sgt. P. Piel and his brother Pvt. E,. Piel, of the laboratory force, 
who carefully made up the autogenous serum under our direction. 


OBSERVATIONS ON THE COLLOIDAL GOLD REACTION WITH 
CEREBROSPINAL FLUID. 

By Ellis Ivellert, M.D., 

ALBANY, NEW YORK, 

(From the Bender Hygienic Laboratory, Albany, N. Y.) 


During the past four years the colloidal gold test on cerebro- 
spinal fluid as devised by Carl Lange has aroused great interest 
among physicians and laboratory workers. This reaction, the exact 
nature of which is not yet clearly understood, is proving of some 
practical value as a diagnostic procedure. The utility of the test 
is not generally recognized at the present time, and frequently 
the reaction yields information not obtained so quickly by any 
other diagnostic measure. This is seen particularly in the occasional 
case of meningitis in which the Wassennann reaction is negative 
and a characteristic curve is obtained by the colloidal gold method, 
or where a tuberculous curve is obtained and no acid-fast bacilli 
found; also in cases in which differential diagnosis between polio- 
myelitis and tuberculous meningitis is difficult the reaction has 
proved of value. As in all laboratory diagnostic procedures, how- 
ever, occasional false reactions are obtained, and it is the chief 
object of this paper to record a few such instances and to make 
certain observations which may prove of interest to those per- 
forming the test. 

Previous articles on the gold reaction have considered in great 
detail the methods of preparing the fluid, and we shall not discuss 
the subject except to say that if directions regarding cleanliness of 
glassware and purity of reagents are carefully adhered to no great 
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difficulty will be experienced in making the colloidal gold. Colloidal 
fluids will vaiy in their physical characteristics, and occasionally 
the same spinal fluid will give, with different colloidal gold solutions, 
a slightly variable curve, but the results are usually comparable. 
Nevertheless, it is advisable to use spinal fluid from Icnown cases 
as a control to check the accuracy of each new lot of colloidal gold. 
Fluids that are opalescent yield a more marked curve than others, 
but although exaggerated the curve can usually be interpreted. 
Conversely, fluids having a clear red appearance and no trace of 
opalescence may yield but slight and inconclusive reactions. Such 
fluids are much more permanent than those possessing some .degree 
of opalescence. In preparing the fluid it will be found that quanti- 
ties of 500 c.c. or less are more readily prepared than larger amounts, 
and because of the ease of manipulation, this quantity is recom- 
mended or smaller quantities when few specimens are received. 

NEGATnrE Tests. In our experience the curves obtained in 
tuberculous and syphilitic meningitis and in tabes have been 
similar to those described bj”^ others. No correlation could be made 
between the degi-ee of the curve and the extent of pathological 
involvement, but the fluid from patients with tuberculous menin- 
gitis gave an exceedingly pronounced curve when examined several 
days before death. In fact the reactions might be termed atypical, 
in that they tended to show the greatest change in the terminal 
tubes. Such fluids also showed a greatly increased cell count and 
positive globulin reaction, and the extent of the curve seemed to 
run parallel with the amount of globulin present estimated by the 
Noguchi butyric acid method. In a series of seventy-five fluids 
giving negative colloidal gold reactions only three showed a positive 
globulin test and increased cell count. They were as follows: one 
of syphilis, one of poliomyelitis and one of tuberculous meningitis. 
Thus the reaction failed in 4 per cent, of fluids that were obtained 
from Icnown cases positive by other methods. In other instances of 
negative curve and positive globulin test, blood in greater or lesser 
quantity was found on microscopic examination. In the examina- 
tion of the centrifugalized sediment it is highly important, in deter- 
mining the presence of blood, to examine a fresh, unstained drop 
for very often in routine work the presence of a moderate number of 
erythrocytes is not demonstrated by the staining methods ordinarily 
used. The erythrocytes do not stain well or are washed off during 
the various manipulations. In our seventy-five negative fluids, 
which included a variety of conditions, there were three which gave 
positive Wassermann reactions and two others giving negative 
Wassermann tests, though the blood in both these eases yfelded 
positive Wassermann reactions. These latter fluids reacted nega- 
tively by all other methods. The colloidal gold test, therefore, 
failed to react in 7 per cent, of positive cases. 
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Syphilis. Fairly constant jeactions were obtained in syphilis, 
but there was great variation in the extent of the curves, and here, 
again, it appeared that the most marked reactions gave the strongest 
globulin tests. In a total of 122 luetic curves of varying degree 
there were obtained 95 giving changes that could be regarded as 
positive or highly suggestive of syphilis. Of these 62, or 70 per 
cent., gave positive Wassermann reactions, and of the remainder, 
24 per cent., could be excluded as probably not syphilitic. There 
thus remained 6 per cent, of specimens when the colloidal gold test 
was positive and the Wassermann reaction negative. These cases 
were syp hil is clinically. In 22 per cent, of the fluids the curves could 
not be interpreted, being either slight or else irregularly exaggerated. 
These figures would indicate that while the method appears to be 
more sensitive than the Wassermann test, there is much greater 
possibility of error in the absence of confirmation by other methods. 

Tuberculosis. Forty cerebrospinal fluids were received which 
gave positive colloidal gold curves and in which the tentative clinical 
diagnosis of tuberculous meningitis was made. Of these, 7 were 
subsequently excluded as not tuberculous. There thus remained 
33 cases of tuberculous meningitis corroborated by other tests, 
guinea-pig inoculations or postmortem examinations. All these 
fluids yielded a negative Wassermann reaction, but had an increased 
cell content and globulin. Of the 33 known cases, 4 gave curves 
suggesting acute meningitis. Thus the reaction was correct in 
88 per cent., and misleading in 12 per cent. The four fluids yielding 
acute curves were from terminal cases, and all showed a greatly 
increased cell count, strongly positive butyric acid test and tubercle 
bacilli in smears. Guinea-pigs were also positive for tuberculosis. 

Acute Meningitis Fluids from 27 cases of acute meningitis 
were examined and 20, or 74 per cent., gave curves suggesting 
acute meningitis. Thus 26 per cent, were negative or inconclusive. 
In all these specimens the organisms were demonstrated in smears 
or cultures except one. In addition to the meningococcus there 
was 1 case of pneumococcus meningitis and 1 of Bacillus mucosus 
capsulatus infection. The latter reacted negatively. One fluid 
gave a curve in the luetic zone and 3 others were difiScult to distin- 
guish from tuberculqus curves. The one fluid in whieh no organ- 
isms were found and which did not yield a characteristic curve 
showed a strongly positive globulin test, heavj'^ sediment of poly- 
nuclear leukocytes and no reduction of Fehling’s solution. This 
patient, a young woman of sixteen years, had been ill two weeks 
and subsequently became well without serum treatment. 

Thus we find the reaction confirmatory in approximately 80 per 
cent, of cases. It apparently is most valuable in cerebrospinal 
syphilis, for many positive results are obtained when the com- 
plement-fixation reaction is negative. These results, however, 
unless confirmed by positive globulin tests and increased cell count. 
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should not fonn the basis for intraspinal or intravenous medication, 
but should lead to vary careful observation of the patient and 
repeated examination of the fluid. In tuberculous meningitis the 
chief value of the I’eaction lies in the fact that a majority of these 
cases may quickly be distinguished from poliomyelitis in children 
and s^qihilis in adults. It thus also becomes valuable from a prog- - 
nostic standpoint, but guinea-pig inoculation should not be neg- 
lected even in such instances. In acute meningitis the other 
changes are of much greater importance. It is rather interesting to 
note that in tuberculous meningitis when the exudate becomes 
very profuse the gold curve suggests acute meningitis. Differential 
diagnosis at this time would b'e difficult without the presence of 
organisms in smears. In poliomyelitis we found the curve incon- 
stant, but more often in the luetic zone. In a number of instances 
in which the condition could not be differentiated clinically the 
curve was misleading. A few of the more interesting of these cases 
are cited below. 

Case I. — Mr. H.* J., aged fortj'^-two years. Chief sjanptoms: 
mental confusion; marked headache; retraction of head; bilateral 
optic neuritis; slight nystagmus, chiefly to left; reflexes weakened; 
evening temperature. The clinical diagnosis was meningitis. Four 
specimens of spinal fluid were received over a period of twenty 
three days, with the following results: 



Globulin. 

Cell count. 

j Smears. 

Wasscrmannj Colloidal gold. 

1 

Positive 


Increased number of cells, fetv 
mononuclears and many poly- 
nuclears, few eiy^throcytes 

j Negative 

0035554300 

2 

Positive 

400 

do. 

do. 

Negative 

1543333210 

3 

Positive 

3G0 i 

do. 

do. 

Negative 

0034543100 

4 

Positive 

340 1 

do. 

do. 

Negative 

0014544333 


No organisms were found in smears, cultures were sterile and 
guinea-pigs inoculated showed no evidence of tuberculosis. The 
patient died and the autopsy disclosed a subacute endocarditis 
involving the mitral valve and nmnerous infarctions of the brain. 
In this case the curves obtained were entirely misleading. At differ- 
ent times tuberculosis, syphilis and acute meningitis were suggested. 

Case II.— George K., aged two years. Clinical diagnosis: acute 
meningitis. The patient presented the usual sjrmptoms of acute 
meningitis. The first spinal fluid received was very turbid; globulin 
strongly positive; cell count,_ 140. Wassermann negative. The 
sediment showed numerous small and large mononuclear cells, 
polynuclears and no organisms. The following gold cm’'\'’e was 
obtained: 0123344554. A similar result was obtained seventeen, 
days later, but acid-fast bacilli were also found. The patient died 
and the autopsy disclosed tuberculous_ meningitis, with a very 
extensive e.xudate at the base of the brain. This, therefoie, was a 
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case of tuberculous meningitis, but the colloidal gold curve suggested 
acute meningitis. ' ' . 

Case III. — ^hliss B., aged seventeen years. Eight weeks after 
operation for middle-ear abscess the patient developed intense 
headache; increased reflexes; temperature 100° to 100.5° F.; 
photophobia. Five specimens of spinal fluid and one of blood 
examined over a period of one month gave negative Wassermann 
reactions. The globulin reactin was strongly positive and the 
sediments showed greatly increased numbers of lymphocytes. The 
eolloidal gold reaction persistently suggested syphilis, giving curves 
of which the following is an example, 5544311100. Six guinea-pigs 
inoculated with different specimens of spinal fluid gave negative 
results. The patient died shortly after, but no autopsy could be 
obtained. The history and termination suggested cerebral abscess, 
but the colloidal gold test suggested tabes. 

Case IV. — ^Mrs. C. P., aged forty-four years. Clinical diagnosis 
not made. Syphilis suspected. Chief symptoms: headache; 
vomiting; inability to walk; exaggerated reflexes; wealoiess. Tem- 
perature, 97° F. “The Wassermann reaction was reported negative 
by two dift’erent laboratories.” The cell count and globulin were 
increased and the colloidal gold reaction gave the following curve — 
2345542000— thus suggesting syphilis. About six weeks later the 
patient died. The history and physical signs in this case suggested 
cerebral tumor. No autopsy could be obtained. 

Case V. — ^The following data are of interest as an illustration 
of the effect of intraspinous medication. Mr. G., aged forty-flve 
years. Primary lesion seventeen years previously. Symptoms 
atjpresent suggest taboparesis. 


Date. 

Globulin. 

Wassermann. 

Cell count. 

Colloidal gold. 

June 9 . . . 

Positive 

+ + + + 

250 

4555543100 

22 . . . 

Positive 

4- + + + 

Greatly iaCreased 

2345554310 

July 12 . . . 

Positive 

+++ 

25 

0001222210 

20 . . . 

Positive 

++ 

Slight increase 

3333200000 

Aug. 3 . . . 

Negative 


80 

0000000000 

Sept. 1 . . . 

Weakly 

positive 

-f- + + + 


3333300000 

21 . . . 
Nov. 17 . . . 

Positive 

Positive 


Increased 

1133331110 

Dec. 19 . . . 

Weakly 

positive 

++ 

Increased 

1333331000 


This patient received numerous intraspinous injections of salvar- 
sanized serum and intramuscular injections of mercury salicylate. 
The treatment appeared to have but slight permanent action on the 
syphilitic process. It is interesting to note that the extent of the 
colloidal gold curves remained in keeping with the Wasseimann 
reaction and the globulin test. 
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C;^E VI.— ]Vfr. T. H., aged forty years. Died, after several 
days’ illness, with s^naptoms suggesting meningitis. At autopsy 
there was found acute pancreatitis and intense edema of the brain. 
The cerebrospinal fluid removed at autopsy gave the following 
curve — 1134555552 — thus suggesting acute meningitis. Otherwise 
the fluid was negative. 

Case VII. — ^T. N., aged three years. Symptoms of acute 
meningitis. The cerebrospinal fluid showed 1100 cells per cubic 
centimeter, strongly positive globulin test and negative Wassermann 
reaction. The sediment yielded greatly increased numbers of 
Ijnnphocytes and polynuclear leukocytes; acid-fast bacilli present. 
The colloidal gold reaction performed, with two specimens of fluid 
collected on different days gave negative results. Guinea-pigs were 
positive for tuberculosis. 

Case VIII. — ^hliss C. E., aged twenty years. After preliminary 
malaise, anorexia, headache and mental dulness the patient rapidly 
developed sjrmptoms of acute meningeal disturbanee, with marked 
retraction of head, rigidity of spine, hj'perflexion of legs and thighs 
in lateral decubitus and progressively increasing stupor. The pupils 
were immobile, but there was no definite strabismus. Clinical 
diagnosis: tuberculous meningitis. 

The spinal fluid showed greatly inereased number of lymphocytes, 
positive globulin reaction (double plus) and negative Wassermann. 
The colloidal gold curve suggested syphilis. Guinea-pigs reaeted 
positive!}'' for tuberculosis. ' 

Case IX. — ^hliss N., aged twelve years. Complete paraplegia 
below the fourth cervical segment; slow onset; tluee months’ 
duration. No sensory disturbances. Electrical reactions present. 
Cerebrospinal fluid under pressure, clear; cell count, ten; globulin 
strongly positive. Wassermann reaction negative. Colloidal gold 
curve 1223331100, suggesting syphilis. Clinical diagnosis: polio- 
myelitis. 

Case X. — ^Mr. E. C., aged thirty years. Influenza two weeks 
previously. Entered the hospital complaining of headache, vertigo 
and vomiting. Temperature, 97° F.; pulse, 50. Two days later 
he became restless and delirious. Axillary temperature, 100° F.; 
pulse, 120; slight retraction of head; twitching of arms and legs, 
especially on the left side. Respiration rapid and of Cheyne-Stokes 
type. 

The cerebrospinal fluid removed just prior to the onset of the 
latter symptoms contained eight cells per cubic centimeter; globulin 
double plus; no reduction of Fehling’s solution and a negative 
Wassermann reaction. Smears showed mononuclears chiefly. No 
organisms were found. The colloidal gold reaction gave the following 
curve— 0133322100. The patient died and the autopsy diselosed a 
diffuse glioma involving the right parietal region. 
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Blood Contamination. Perhaps one of the most serious faults 
in the test lies in the fact that cerebrospinal fluids when contamin- 
ated with blood yield curves in the luetic zone, thus making inter- 
pretation very difiicult. A relatively small quantity of blood serum 
appears to be sufficient to produce marked reactions. To deter- 
mine precisely this effect, human serum in varying dilutions was 
tested with colloidal gold and found to yield curves in the luetic 
zone. The curves were most typical in a 1 to 1000 dilution, and this 
quantity of serum is sufficient to give a plus minus or a one plus 
, globulin reaction. In routine work a large proportion of^ spinal 
fluids contain a trace of blood, and if not carefully guarded against, 
serious errors of interpretation may result. Human serum in very 
low dilution gives curves in the terminal or acute meningitic zone. 
Diluted luetic serum appears to give more pronounced curves than 
the non-luetic serum and inactivation does not greatly alter the 
curves. The following is an example of the gold solution reactions 
obtained with human serum: 


Serum. Globulin. Colloidal gold. 

Undiluted 0.2 c.c .... 0001232222 

1 to 100 + + -I-+ 2223422020 

1 to 1000 + 3443320000 

1 to 10,000 0 1100000000 


Although it is preferable to perform the reaction with fresh fluid, 
yet it was found that specimens kept several weeks at ice-box tem- 
perature yielded a characteristic but slightly diminished curve. 
The heating of fluids caused slight change in the curves even when 
the spinal fluid was heated to the boiling-point. The few obser- 
vations made with contaminated fluids show that such specimens 
are unsuited for examination, for frequently reactions are obtained 
in the luetic zone when all other tests are negative. 

Conclusions. 1. The colloidal gold reaction is useful as an 
additional or confirmatory test. 

2. It is of greatest value in the syphilitic diseases of the central 
nervous system, especially tabes and paresis. 

3. The test may serve to differentiate between tuberculous and 
other forms of meningitis. 

4. The reaction is correct in approximately 80 per cent, of cases. 

5. Cerebrospinal fluid contaminated with blood in small quantity 
frequently gives reactions in the luetic zone. 

6. Positive results unconfiimed by other tests are of only slight 
value. 

7. The Wassermann reaction and the cytological examination of 
the cerebrospinal fluid are of greater value than the colloidal gold 
test. 
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THE PREPARATION OF A STABLE VITAMINE PRODUCT AND 
ITS VALUE IN NUTRITION. 

By H. E. Dubin, Ph.D., 

AND 

M. J. Lewi, IM.D., ' 

NEW VOEK, 

(From the Research Laboratories of the Metropolitan Hospital and the Grain 
Chemical Companj', New York.) 


Totroductory. The view is no longer accepted tliat a diet of 
purified proteins, fats, carbohydrates and mineral salts in proper 
proportions is adequate for the needs of the body. In 1911, Funk' 
obtained from rice polisliings and yeast a substance which he 
called “vitamine.” This substance could prevent and cure beri- 
beri, or its analogue polyneuritis, in birds, and was tlierefore called 
“ antineuritic vitamine.” Subsequently, Funk,= Hopkins,^ and 
otliers showed tliat this vitamine, found in a variety of grains, 
i-egetables and animal products when added to such a diet as the 
above makes it satisfactorj^ for growtli. Funk^ expressed the 
view tliat there is besides the antineuritic idtamine a separate and 
distinct antiscorbutic vitamine distributed in fruits and vegetables 
and a specific antirachitic vitamine occurring in certain animal 
fats and oils. 

Regarding the value in nutrition of the vitaraines as tliey occur 
in the natural fresh foodstuffs, it has been- demonstrated, time 
and again, of what vital importance tliey are to satisfactory main- 
tenance and growtli. However, owing to prevailing methods of 
food preparation, such as refining, heating, drj’ing or canning, the 
activity of the vitamines is largely destroyed, witli the result that 
continued ingestion of such food, even tliougli eaten in sufficient 
quantities to satisfy the appetite, may ultimately lead to tlie 
various nutritional disturbances caused by a lack of vitamines 
in the diet. When one considers the minute amount in which 
vitamines are normally present in an adequate diet the extent of 
their nutritive value becomes the more remarkable. 

It is known that disturbances in health may exist without arriv- 
ing at the extreme stage when tlie appearance of a sei^ere set of 
sjmiptoms leads to the recognition of actual disease. This is 
particularly true of malnutrition which may arise irrespective of 
the quantity of fooQ eaten. Malnutrition depends not upon 

* Read before the Division of Biological Chemistry at the Fall meeting of the 
American Chemical Society, Philadelphia, Pa., September 5, 1919. We are indebted 
to Mr. H. A. Metz for the many facilities placed at our disposal during the course 
of this investigation. 
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insufficient food but upon improperly prepared foods or upon an 
improper combination of foods. The essential thing to recognize 
is that absence of vitamines from the food means disease and that 
a partial deficiency of vitamines leads to poor nutrition. Par- 
ticular attention should likewise be paid to the diet of nursing 
mothers. Because of the inability of the body to synthesize its 
own vitamines, it is of prime necessity that the nursing motlier 
shall partake of such a diet as will ensure an adequate supply of 
vitamines so that her milk will constitute a satisfactory food for 
the baby. If sufficient vitamines are not obtained in the usual 
diet tlien tlie deficiency must be supplied in some otlier way, as 
suggested by Voegtlin.® 

Discussing tlie importance, of vitamines in relation to nutrition 
in health and disease, Voegtlin® says; “It is of great importance 
that vitamine preparations should become available for the practis- 
ing physician for the treatment of deficiency diseases. It is quite 
possible tliat a number of indefinite complaints and sjmiptoms of 
adults and infants may be due to a partially deficient diet and 
would be benefited by the administration of vitamines. It is not 
always necessarj^ that the full picture of a deficiency disease make 
its appearance. Such vague s;yTnptoins as loss of appetite and 
general weakness might verj' well, in some instances, be due to a 
deficient diet.” 

Proceeding from tlie above premises it was thought desirable to 
trj' to prepare a stable vitamine product that would prove effective 
therapeutically in increasing body growth whenever the nutritive 
powers of the individual were below par. After extended investi- 
gation we succeeded in preparing an active vitamine product, which 
we shall designate as vitamine preparation “V,” tlie constitution of 
which we shall discuss in detail later on. 

Experimenting witli pigeons® we found tliat 1 gram of the vita- 
mine product given everj" other day in addition to polished rice 
was sufficient (a) to prevent the onset of polyneuritis, (6) to cure 
polyneuritis and (c) to maintain and increase body weight. It 
subsequently developed that the amount of vitamine preparation 
fed to the pigeons was considerably greater than was actually 
required. Encouraged by these results we decided to determine 
the effect of feeding the vitamine preparation to children exliibit- 
ing a condition that could be attributed to a lack of vitamines in 
the diet. The cases available for study included children showing 
evidences of malnutrition, marasmus and rickets. We under- 
stand, of course, that tlie term “malnutrition” describes a symp- 
tom ratlier than a disease, but when no patliological reason exists 
to account for the malnutrition ive may properly treat it as a 
dietaiA’- deficiency. 
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PLAN OF EXPERIMENT. 

The experiment was divided into two parts: Part A, using four 
children, and Part B, using ten children. The babies selected were 
placed in separate cubieles under the constant supervision of day and 
night nurses. All food was earefully weighed or measured, so that 
the exaet amount eaten was known. In addition to recording the 
weights of tlie babies ever}’’ otlier day we ran a nitrogen, phosphorus 
and calcium balance, hoping tliereby to note any possible deviation 
from the normal as a result of added vitamine ingestion. 

Part A. This part of tlie experiment, which included the nitrogen, 
calcium and phosphorus balance, was divided into tliree periods: 
(I) Fore period of from nineteen to twenty-two days; (II) vitamine- 
feeding period of twenty-eight days, during which the children 
received 1 gram of the vitamine preparation daily in addition to 
tlieir usual diet; (III) after a period of twenty-one days. After 
many trials a suitable metliod was devised whereby quantitative 
collections of urine and feces were made, tlie latter being marked 
oft' by carmin. Such collections "were made during tlie last eight 
da5’’s, but tliree of Period I, the last six days of Period II and the 
last five days of Period III. Analyses were made by tlie usual well- 
known methods. 

Part B. Here we have two periods: (I) Fore period of from 
ten to tliirty-nine days and (II) vitamine-feeding period of forty 
days, during which five of the children received 1 gram of tlie 
vitamine preparation daily in addition to tlieir usual diet, while 
tlie otlier five, receiving their diet only, acted as controls. During 
the last seven days of Period II, 2 grams of the vitamine prepara- 
tion were given daily, and at times orange-juice was given, but 
notliing of particular import was observed as a result of this extra 
feeding. 

It should be noted here that at tlie beginning of tlie fore period 
all tliese babies were given suitable formulas according to their 
needs. These formulas were changed from time to time in regard 
to tlieir protein, fat and carbohydrate content vFen it appeared 
necessarj^, as shown in Table VII. Naturally during tlie fore 
period some of the babies thrived better tlian otliers. At tlie end 
of the fore period those babies which had done well were divided 
into two lots, and those babies which had not done so well were 
likewise divided into two lots. One lot of the “good” babies 
was combined witli one lot of the “bad” babies, and the resulting 
lot of five babies (Lot V) was given tlie vitamine product in addi- 
tion to the regular diet. The remaining lot of five babies (Lot 
C) received tlieir usual diet only, and in tliis way acted as a basis 
of comparison for the first lot of children. 
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PaH A. Paul P. was admitted to the hospital November 22, 
1918, aged fifteen months. He appeared^ to be very ill, was poorly 
developed, with fiabby and wasted muscles. A diagnosis of maras- 
mus was made and a suitable diet was prescribed. On January 
15, 1919, the child weighed 14 pounds and its condition remained 
poor. On March 16 he was placed on a diet of bread, butter, milk, 
cereal and a mixture consisting of four eggs, 400 c.c. milk, 5 gm. 
sugar and 2 gm. common salt. The experiment began March 19; 
weight, 14 pounds; age, nineteen months. 

William D. was admitted to the hospital February 26, 1919, aged 
thirteen months. He had an infection of the left hand and a dis- 
charge from the nose which persisted from the beginning of the 
experiment until March 29. The general condition of the child was 
poor, the muscles were flabby and he was poorly developed. A 
diagnosis of rickets was made. The child had been getting whole 
milk, and this diet was discontinued throughout the experiment, 
which began March 22, weight eleven pounds and 1 ounce, age, 
fourteen months. 

Raffael De M. was admitted to the hospital November 12, 1918, 
aged six months. Pie had had chicken-pox and after recovery 
his general condition remained very poor, with evidences of extreme 
malnutrition. On January 1, 1919, he was placed on a formula of 
30 ounces top milk, 8 ounces of 6 per cent, dextrinized barley 
gruel, 1.5 ounces lime water and 30 grains of sodium citrate. In 
addition to his formula he received a cereal and a milk and egg 
mixture consisting of 1 egg, 200 c.c. milk, 1 gm. salt and 2.5 gm. 
sugar. The child weighed 14 pounds and 3 ounces on January 7, 
13 pounds and 1 ounce on February 28 and 11 pounds and 1 ounce on 
March 22, when the experiment began; age, 10.3 months. 

Michael S. was admitted March 10, 1919, aged eighteen months. 
He appeared languid and his general condition was fair, A^dlile 
poorly developed. A diagnos s of acute pharjmgitis and marasmus 
Avas made. On March 12 the child could not retain food, but 
very gradually his condition improved, so that by March 22 he 
was retaining all of his diet of bread, butter and milk and egg 
mixture similar to tliat of Paul P. On March 19, at the beginning 
of tlie experiment, the child weighed 14 pounds and 6 ounces; 
age 18.3 months. It Avill be noted tliat the caloric value of the 
diets of tliese children was at no time below the theoretical needs. 

At the conclusion of the experiment all four children showed definite 
improvement, as a result of the addition of vitamines to their diet, 
while the last tioo shoioed such marked improvement that they could be 
classed as normal children in all respects. 

Part B. — John C. was admitted to the hospital, April 23, 1919, 
aged 2.75 montlis. His general condition was verj'^ poor and 



26S DUBIN, LE'^^7: VALUE OP THE VITAMIIfES IN NUTRITION 

ills uiiisclcs were ])oorly developed; a diagnosis of marasmus was 
made. /U. the beginning of the exjieriment, June ]4, tiie child 
weighed 7 pounds and .15 ounces; age, 4.5 inontlis. At tlie end 
of the cxiierimcnt a general improvement was noticed, his mus- 
culature and fat were fair, colon and abdomen were somewhat 
distended and moderate clinical anemia was noted. 

Helen B. was admitted to the hospital jMarch 24, 1919, aged six 
montlis. Her general condition and musculature were poor. A 
diagnosis of rickets, marasmus and chronic intestinal dyspepsia 
was made. Her weight at tlie beginning of tlie experiment was 
9 pounds and 7 ounces; age, S.25 montlis. At tlie end of tlie 
experiment the diagnosis was as follows: jMusculature fair, fat 
fair, abdomen moderately distended, colon distended, digestion 
better as sliown by the stool, and general condition much improved. 

Annie dc V. was admitted to the hospital January 29, 1919, aged 
3.25 months. Her general condition was poor, witli little fat and 
flabby muscles. A diagnosis of rickets, extreme malnutrition, 
marasmus and bronchitis was made. Her weight at tlie beginning 
of the experiment, June 4, was S pounds and 4 ounces; age, 7.5 
montlis. At tlie end of tlie experiment, altliough the bronchitis 
still persisted, tlie general condition had markedly improved, with 
fair musculature and fat; abdomen and colon were moderately 
distended. 

Walter McIC. was born in the hospital September 11, 1918. He 
did not nurse well and was put on a formula. He appeared anemic, 
poorly developed and weighed 11 pounds and 9 ounces at the 
beginning of tlie experiment, June 1, when he was 8.66 montlis old. 
At tlie end of the experiment his condition had markedly improved, 
musculature and fat were good and tliere was no anemia apparent. 
He appeared nonna) in every way. 

John P. was admitted to tlie hospital June 23, 1919, aged eleven 
montlis. A diagnosis of bronchitis, marasmus and chronic catar- 
rhal enteritis was made, tlie general condition being poor. At tlie 
beginning of the experiment, July 1, lie weighed 14 pounds and 11 
ounces. At the end of tlie experiment the baby appeared very 
anemic and poorly nourished. A diagnosis of intestinal catarrh 
was made, it having been evident all along tliat we were dealing 
witli a sick baby. 

John R. was admitted to die hospital March 3, 1919, aged 1.5 
months. His general condition was poor and his muscles were 
poorly developed. A diagnosis of malnutrition was made. The 
child weighed 9 pounds and 13 ounces .at tlie beginning of die 
experiment, June 3, when he was 4.5 montlis^ old. At tlie end 
of the experiment his condition had improved, his musculature and 
fat were fair, while clinical anemia was observed. 

John W. was admitted to tlie hospital November 15, 1918, aged 
one mondi. A diagnosis of gonorrheal ophthalmia was made. 
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His general condition was normal and he appeared to be ivell 
nourished. Pie weighed 11 pounds and 14 ounces at the beginning 
of the experiment, June 12, Avhen he was eight months old. At the 
end of the experiment his musculature Avas good and fat AA’^as fair. 
His general condition AA’as good, tliough shoAA’ing clinical anemia. 

Frank M. AA^as admitted to the hospital November 4, 1918, aged 
fifteen days. He AA^as a premature child. At the beginning of the 
experiment (June 14) his general condition Avas good and he AA^eighed 

II pounds and 4 ounces; age, 7.75 months. At, the end of the 
experiment his general condition, musculature and fat AA'^ere fair. 

Herbert W. AA^as admitted to the hospital December 12, 1918, 
aged tAAn montlis. The general condition AA^as fair, AAuth poor fat 
and .musculature. A diagnosis of intestinal fermentation and 
malnutrition AA^as made. At the beginning of the experiment 
(June 3) the AA^eight AA^as 9 pounds and 9 ounces; age, 7.75 months. 
At the end of the experiment his general condition AA^as about the 
same as at the start. 

William P. AA^as admitted to the hospital June 23, 1919, aged 
eleven months. At the beginning of the experiment (June 25) he 
Aveighed fifteen pounds. His history is the same as that of his 
tAApn brother, John P. 

DISCUSSION OF KESULTS. 

« 

Part A , — A study of the chemical findings in Tables I to IV 
reveals some interesting obserA^ations. In all cases tliere AA'^ere only 
the faintest traces of calcium in the urine. In this connection 
Flamini^ reported in normal children a calcium output of 0.125 
gm. per day in terms of calciimi oxide, haApng ingested 5.5 gm. 
daily; in rachitic children he found an excretion of 0.05 gm. daily, 
the intake being 3.4 gm. per day. In our caSes the intake of 
calcium, expressed as oxide, A^aried betAA^een 0.49 gm. and 3.9 gm. 
daily, and yet no measurable urinary elimination Avas obtained. 
In Tables I and HI it aaPII be seen that the percentage retention of 
calcium was less in Period H than in Period I and Jess in Period 

III tlian in Period H. In Table II, a case of rickets, aa^c note a 
progressive increase in the retention indicating a calcium hunger, 
as has already been observed in cases of rickets. In Table IV 
tlie percentage retention in Period II is increased by only 1 per cent., 
and then drops beloAv that of Period I, similar to AAFat has been 
recorded in Tables I and HI. Obviously, as the experiment pro- 
gressed, the need of the body for calcium, except in the case of 
rickets, became less urgent. 

The daily elimination of phosphorus Avas A-er^" small, approxim- 
ately one-fifth of the normal, on an intake A’arjPng from 0..36 gm. to 
2.18 gm. per day. In three instances, Tables I to III, tlie percent- 
age retention of phosphorus Avas less in Period H tlian in Period I 
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and less in Period III than in Period II, In tlie fourtli case (Table 
IV) the percentage' retention was greater in Period II than in 
Period I and less in Period III than in Period II. 

Regarding tlie metabolism of nitrogen we have in c^'e^y case, 
during certain periods, as shown in the tables, tlie apparent paradox 
of a retention of nitrogen accompanied by a loss in weight. A 
similar observation was made by one of us (H. E. D.), working 
witli Schamberg, Kolmer, Ringer and Raiziss, in an investigation 
of psoriasis.® Observations of this kind were also reported as far 
back as 18G0 by Bisclioff and Voit,® and by Liitlije and Berger^® 
experimenting witli dogs. This retention of nitrogen witlioiit a 
corresponding gain in weight can be accounted for by assuming 
constantly changing water content of tlie tissues. Work done in 
Rubner’s laboratorj^^^ has shown tliat in starvation tlie relative 
amounts of water in the tissues may increase quite markedly, at 
tlie same time tliat the relative amount of solid material decreases. 
While our children were not starving, it is, nevertlieless, obvious 
that in tlieir state of extreme undernutrition there is a marked 
craving for nitrogen, and this craving was being satisfied, as evi- 
denced by the nitrogen retention. It may be seen tliat all four 
children showed less retention in Period II tlian in Period I and still 
less in Period III than in Period II, 

In general, therefore, there was a decreasing percentage retention 
of calcium, •phosphorus and nitrogen, showing a gradual approach 
toward the normal. Whether or not these findings are directly due 
to the vitamine feeding we cannot say, although it is reasonable to 
assume that they arc. It is quite possible that furtlier detailed 
experimentation with vitamine feeding ipay yield definitely posi- 
tive chemical findings, but for the present, at least, we must satisfy 
ourselves witli tlie growtli curve as tlie best evidence of vitamine 
therapy, and tliis Rrings us to an examination of tlie weight charts. 

It is evident from Chart I tliat tlie children gained more weight 
during the vitamine-feeding period than in the fore period. In 
tlie after period two continued to gain weight while the remaining 
two lost 2 ounces each. 

Looking at Table V we see tliat in tlie fore period of twenty-two 
days Paul P. gained only 3 ounces, in tlie vitamine period of twenty- 
eight days he gained 19 ounces and in the after period of twenty-one 
days he lost 2 ounces. 

William D. in tlie fore period of nineteen days lost 5 ounces, in 
the vitamine period he gained 24 ounces and in tlie after period he 
lost 2 .ounces. 

Raffael De M. in tlie fore period of nineteen days gained 15 
ounces, in the vitamine period he gained 62 ounces and in the 
after period he gained 12 ounces. _ 

Michael S. in the fore period of nineteen days gained 18 ounces, m 
the %'itamine period he gained 68 ounces and in tlie after jieriod 
he gained 30 ounces. 
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It is not unlikely that if the first two children had received vita- 
mine feeding over a longer period of time they woidd have done as well 
in the after period as the second two children. There is no doubt, 
however, that the rate of groioth of all four children was greatly increased 
as a direct result of having received in their usual diet a daily feeding 
of the vitamine preparation. 

Part B. — ^Having obtained such satisfactory results with these 
four children, we continued oiu: experiment witli ten more children, 
as already described, keeping a record of the weight changes only. 
The results obtained are recorded in Charts II and III and sum- 
marized in Table VI. At the end of the fore period Lot V received 
daily doses of vitamines in addition to their usual diet, while Lot 
C acted as controls. 

Taking up Lot V, we see that John C. gained 5 ounces in the 
fore period of twenty-eight daj^’s and 21 ounces in the vitamine 
period of forty days. 

Helen B. gained 9 ounces in ,tlie fore period of thirty-eight days 
and 20 ounces in the vitamine period. 

Anna Da V, gained 10 ounces in the ten days fore period and 30 
ounces in the vitamine period. 

Walter McK. gained 11 ounces in the fore period of thirty-nine 
days and 48 ounces in the vitamine period. 

John P. gained 1 ounce in the fore period of ten days and lost 18 
ounces in the vitamine period. More will be said about this baby later. 

In Lot C., John R. gained 8 ounces in tlie thirty-seven days fore 
period and 20 ounces in the forty days control period. It is, how- 
ever, worthy of note tliat during the first ten days of the fore 
period this child lost 23 ounces while in the remaining twenty- 
seven days it gained 34 ounces as against only 20 ounces in the 
next forty days of the control period. In other words the rate of 
gain in the control period had fallen off considerably from what it 
had been in the immediately preceding twenty-seven days of the 
fore period. 

John W. gained 3 ounces in the fore period of tliirty days and only 
7 ounces in the control period. 

Franlc M. gained 7 ounces in the fore period of twenty-eight days 
against 4 ounces in the control period. 

Herbert W. gained 16 ounces in the fore period of thirty-eight 
days and only 4 ounces in the control period. 

William P. gained 5 ounces in the fore period of sixteen days 
and lost 7 ounees in tlie control period. This baby and John P. 
of Lot V, are tv'in brothers, and were found to be suffering from 
intestinal catarrh. They may therefore be ruled out in the conclu- 
sions to be drawn from tlie results obtained. 

It is quite clear in this part of the experiment, just as in Part A, 
that those children who received daily doses of the vitamine preparation 
in addition to their usual diet gained weight much more rapidly than 
those to whom vitamines were not given. At the end of the experiment 
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the general condition of the children who had received the vitamine 
product ivas sonmohat better than that of the children who had acted 
as controls. 

ITTAJIINES IN RELATION TO GROWTH. 

_ Funk, '2 Harden and Zilva.i* Drummond^ and many other inves- 
tigators hcTve shown that growtli takes place best when tlie diet 
includes tlie antiscorbutic, tlie antineuritic and the antirachitic 
vitamines, thus affording what might be termed a “diet of suffi- 
ciency.” It does not matter, from a practical point of view, whether 
we accept the above -sutamine classification or the “fat-soluble A, 
water-soluble B” classification. Nor does it matter whether we 
call tliem “vitamines” or “food accessories,” from a practical 
standpoint. The prime factor is that those substances of whose 
chemical composition we are still in the dark are admittedly 
necessary’’ for proper growth. 

Theoretically, liowever, we prefer the term “vitamine” to 
“food accessor;^^” because a substance which is so vitally necessary 
for growth and for life itself can hardly be called an “accessorjL” 
Regarding the “fat-soluble A, water-soluble B, water-soluble C” 
classification of Drummond,*** as opposed to the “antirachitic, 
antineuritic, antiscorbutic vitamines” classification, we believe 
that tlie latter is the more acemate. Drummond’® supports the 
view that the antineuritic vitamine and the water-soluble growth 
accessorj’’ factor are either identical or else individually closely 
related members of the same class. ^VlIile it is true that tlie anti- 
rachitic vitamine is found in certain fats and oils, it is also true 
tliat tlie supposedly “water-soluble B” may be dissolved in olive 
oil, as ‘JMyers’® has demonstrated, and might therefore also be 
termed “fat-soluble.” 

The probability that antirachitic vitamine is eitlier identical witli 
“fat-soluble A” or ''lias a somewhat similar distribution to “fat- 
soluble A ” is discussed by Mellanby’^ in his paper “An Experimental 
Investigation on Rickets.” Using dogs, he found that tlie animal fats 
were more antirachitic than the vegetable fats. The best of the vege- 
table fats are arachis (peanut) and olive oils; the worst of those ex- 
amined include linseed, cottonseed, babassu oils, a hydrogenated fat 
and cocoanut oil. In other words the antirachitic substances for the 
most part were found to be similar to those in which, according to 
the experiments on growth of McCollum, Osborne and Mendel and 
others, “fat-soluble A” is present. From the results of his experi- 
ments, and a consideration of the growth experiments on rats, 
of other investigators, Mellanby concludes that, on the whole, the 
antirachitic vitamine and fat-soluble A appear to be identical. As 
to the relationship between the antineuritic and antiscorbutic 
vitamine, Harden and Zilva’® and otliers have concluded that 
they are not identical, since substances showing marked antineuritic 
actiwty are antiscorbutically inactive, and vice versa. 
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McCollum’s contention that scurvy is of intestinal origin has 
been disproved by many investigators. Givens, Hart, Hess, 
Mendel, Steenbock and their co-workers in this country and Chick, 
Hume and Skelton, Harden and Zilva and others in England have 
all substantiated the earlier view of Funk^ that the disease is the 
result of a deficiency of some nutritive factor in the diet. In a 
recent personal communication to Chick,* McCollum has abandoned 
his early view on scuia^'^ in favor of the generally accepted opinion 
that it is a “deficiency disease.” We may therefore consider the 
antiscorbutic vitamine as distinct from the antirachitic vitamine 
associated witli rickets and from the antineuritic vitamine asso- 
ciated with beriberi and polyneuritis. Hopkins^'-* is likewise of 
the opinion that tliere are tliree distinctive vitamines, as just 
enumerated, and that each is concerned with a definite nutritional 
disturbance. It may indeed ultimately dere/op that other mdritional 
disturbances or “deficiency diseases” are each associated leitli a 
distinct and seyaraie vitamine. 

The relation of the vitamines to growth is again shown by the 
work of Kligler-'* in demonstrating tliat the growth of various 
pathogenic bacteria studied was favorably influenced by the addi- 
tion of small amounts of watery extracts of various tissues; the 
ether extracts had no effect on growtli; experiments are reported 
which indicate that the substance responsible for growth belongs 
to the class of so-called vitamines. This work is quoted merely 
to show the value of the waterj^ extract as against the ether extract. 

Another observation of a somewhat similar character ig that of 
Emmet and Allen,^^ who found in experiments on the growtli of 
tadpoles that too much fat in the diet was injurious to growth. 
The lack of vitamine obtained from yeast was more apparent than 
that obtained from fat, and in the absence of vitamines, growth 
and development were distinctly retarded. 

Hess,-^ using liquid autolyzed yeast, found tliat it was an excel- 
lent stimulant to growtli. It also exerted a favorable effect on the 
digestive processes as evidenced not only by a gain in weight and 
increased appetite, but also by the character of tlie stools. These 
findings are corroborated by ours in every particular, emphasizing 
the fact that the vitamine preparation retained tlie activity of 
tlie fresh autolyzed yeast. 

Drummond^^ noted tliat an increase in food intake could lie 
brought about by adding flavoring extracts, such as meat extract, to 
the diet, but unless tlie additions contain vitamine no growth results. 
Such facts make it apparent that vitamines are more than mere 
“appetizers,” and that any increase in appetite would be more 
likely due to tlie improved condition of tlie individual, owing to 
the presence of vitamine in tlie diet. The results of our exjieriments 
lead us to believe that the water-soluble or antineuritic vitamine. 


* Jour. Biol. Chem., 1919, xxxix, 204. 
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as we prefer to call it, supplies some essential factor which makes 
growtli possible, since a mere increase in appetite does not result in 
an increase in weight if-tlie added food is not properly assimilated. 

Bearing upon the supply of antineuritic vitamine in the diet 
of the infant, an editorial in the Journal of the American Aledical 
Association-^ says: “As Osborne and Mendel point out, the prac- 
tice of reenforcing tlie supply of calories by diluting top milk and 
adding lactose leads to difficulties. Here tlie child is supplied 
xvith a food tliat contains a relatively smaller proportion of tlie 
water-soluble vitamine tlian does the original cow’s milk. While 
tliis may contain enough vitamine as long as tlie intake is normal, 
if for any reason the child’s appetite fails, tlie vitamine supply is 
reduced and various dietary’’ troubles may easily result. This 
vitamine is of particular importance bej’^ond the earlier stages of 
development, when to a scanty allowance of milk are added various 
foods poor in vitamines, thus giving rise to disorders.” 

Funld® and also Drummond*® have slionni Biat satisfactori' 
groniJi has been secured witli antineuritic intamine in tlie absence 
of antirachitic vitamine, but the reverse is not true, whicli. shows 
tliat tlie antineuritic vitamine is of greater importance tlian tlie 
antirachitic. Deprivation of tlie latter is not felt as soon as removal 
of the former, since in its own fat stores tlie body possesses a supply 
of tlie antirachitic vitamine, whicli it appears able to call upon 
■when necessarjL Funlc^*^ is of the opinion tliat tlie antineuritic 
vitamine is the only vitamine concerned witli actual gronili, while 
tlie antirachitic and antiscorbutic vitamines are specific for rickets 
and scinvy. This conception seems to be borne out by tlie numer- 
ous eiqieriments of Mellanby, McCollum, Hess, Drummond and 
otliers, which sliow that in tlie absence of antineuritic vitamine 
proper growtli does not take place even tliougli tlie antirachitic and 
antiscorbutic vitamines are present. 

On ^tlie other hand, Hess-- showed tliat scurvj'- may develop, 
accompanied by an increase of weight. Lilvewise, Mellanby*’ 
demonstrated that rickets develops most easily in tlie fastest 
growing dogs. Botli tlie scun^^ and rickets could be cured by tlie 
administration of the respective -vitamines, but no growtli would 
occur unless Bie antineuritic vitamine was present in the diet. 
We are therefore led to the inevitable conclusion that while the anti- , 
neuritic vitamine is most important for groioih, special care should, 
be tahen to see that the needs of the body for the three knoion vitamines 
are supplied, in order that adequate groivtli and general well'-being 
may be obtained.* 

In a recent paper Drummond*® shows tliat although tlie fat- 

* In a late publication (Am. Jour. Dis. Children) . abstracted in this issue, Daniels, 
Byfield and Loughiin demonstrate that antineuritic vitamine added to the diet of 
babies supplied ivith food furnishing an adequate number of colories stimulates 
growth. This corroborates our findings and supports us in our assertion that the 
antineuritic \itainine is the one chiefiy concerned ■with gro'wth, although all of -the 
three knoum %dtamines are essential to complete growth and general well-being. 
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soluble or antirachitic vitamine is not strictly a growth factor, it 
is necessary for the maintenance of healtli in tlie adult rat. It 
is also necessary for tlie female rat during pregnancy and lactation. 
The absence of this factor brings about a lowering of resistance 
to diseases of bacterial origin, and consequently great care must 
be taken to ensure that dietaries of adults contain an adequate 
supply of this vitamine. 

The statement just made takes on added significance in tlie 
light of the recently reported experiments of Bulley,^'^ which tend 
to show that “xerophthalmia,” an infection of the eye, is not a 
“defieiency disease,” as has been held by McCollum, Simmonds 
and Pitz,^^ who said, “xerophthalmia and polyneuritis are abun- 
dantly demonstrated to have their origin in the lack of a sufficient 
amount of the fat-soluble A and water-soluble B growth accessory 
factors respectively.” It may not be amiss to give in some detail 
the observations of Bulley,^® and we shall do so as nearly as possible 
in her own words; 

“That eye symptoms in rats may occur as a result of deficiencies 
in the diet seems to be a common experience. It is very important, 
however, to distinguish between symptoms due directly to a specific 
dietetic error and any that may jbe due to infection, encouraged, it 
may be, by diminished resistance due to the diet. My own experi- 
ence seems to point to the fact that so far as xerophthalmia is 
concerned the latter relation is the true one. Since January, 
1918, to date, 500 young rats were kept on various experimental 
diets. About half of the animals received fat-soluble A in the 
diet while the other half were given diets m which fat-soluble A 
was either absent or deficient. The basal diet consisted of extracted 
caseinogen, unextracted starch, sugar and salts. The stock animals 
from which the experimental animals were taken were fed on bread, 
milk, oats and various vegetables. To all the diets there was 
added a fat-free alcoholic extract of a yeast preparation. 

“Of all the animals used only five slioioed xerophthalmia. Two 
occurred on a diet containing fat-soluble A to a limited extent; 1, 
where fat-soluble A was present in presumably sufficient quantities; 
1 on an ample stock diet; and 1, where fat-soluble A was probably 
absent. Each experiment lasted three or four months, and in 
each experiment there were at least eight other animals on the 
respective diets, showing no symptoms of xerophthalmia at all. 
On this evidence, xerophthalmia would appear to have no direct 
relation to diet, since these 5 cases were on different types of food 
and to have little relation to growth. 

“These results are attributed to the fact that (a) no trouble has 
been spared to keep the animals under tlie very cleanest and 
healthiest conditions, and (6) care has always been taken to treat 
very promptly with boracic lotion all cases of slightly sore-looking 
eyes. Regarding tlie clearing up of symptoms of xerophthalmia 
observed by otliers on giving fat-soluble A it is likely that as in so 
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many eases of obstinate infection general improvement of health 
brings about a cure of local condition. Witli avoidance of initial 
infection animals can be kept almost entirely free of tJiis so-called 
“deficiency disease” wJictlier fat-soluble A be present or absent. 
It is dangerous to draw conclusions as to the presence or absence 
of fat-soluble A in any diet merely from tlie appearance of 
xerophtlialmia.” 

Funk^- has obtained eye symptoms in rats even ivhile tlieir diet 
contained butter. Tliese sjTuptoms could be cleared up by wash- 
ing the eyes witli zinc sulphate solution, and also by adding anti- 
neuritic ^dtamine to the diet. This would seem to indicate tliat 
tlie sore eye condition is due to poor nutrition and not to a dietary 
deficiency. 

It is evident from, the foregoing statements that doubt is cast upon 
the belief that xerophthalmia is, in the true sense, a deficiency disease, 
so that the original classification of Fnn¥ still holds good, at least as 
regards beriberi, scurvy and rickets. 

Hart^® and his co-workers showed that milk sterilized at 120° C. 
for ten minutes, commercial unsweetened condensed milk and 
commercial milk powder (Merrel-Soule) had lost tlieir antiscorbutic 
properties when used in quantities equivalent to an amount of raw 
milk which would prevent scurvy in guinea-pigs on a diet of rolled 
oats and dried hay. The growtli-promoting properties, however, 
are unaffected by tlie drying of milk. This emphasizes tlie impor- 
tance of tlie use of some antiscorbutic in conjunction with -infant- 
feeding. Hess^® advocates the use of antiscorbutics in infant- 
feeding even as early as at the end of the first month of life. Orange- 
juice or lemon-juice ma}'’ be used, but some stable antiscorbutic 
should be available for clinical use in view of the irregularity witli 
which the i^arious natural antiscorbutic products come into the 
market and the uncertain prices. Similarly, vegetable margarine 
should not be used exclusively because of tlie necessity of anti- 
rachitic vitamine in teetli-formation. Hume and Skeleton^® show 
that a diet containing the antirachitic vitamine, as in butter, 
allows the development of sound teetli in puppies. In this con- 
nection Fisher’^ points out that delayed teething is undoubtedly 
due to insufficient phosphorus and vitamines in tlie food. 

In concluding this brief discussion we would suggest that the “anti- 
rachitic, antineuritic and antiscorbutic" classification of the vita- 
mines be used as being best descriptive of the three definitely established 
“deficiency diseases" — rickets, beriberi and scurvy. 

PREPARATION OF THE VITAMINE PRODUCT. 

The vitamine product “V” is prepared from corn, autolyzed yeast 
and orange-juice, tliereby assuring the presence of antineuritic, anti- 
rachitic and antiscorbutic vitamines. The final product is dried 
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in vacuo at a low temperature, thus avoiding the destruction of 
the vitamines, particularly the antiscorbutic, which is the most 
unstable. In this connection, Harden and Robinson^^ report that 
by drying orange-juice in vacuo at 40° C. it is possible to obtain a 
solid residue possessing, in a high degree, the antiscorbutic property 
of the fresh juice. This value is not appreciably diminished when 
the substance is kept in a dry atmosphere at room temperature for 
six months. The stability of the antineuritic and antirachitic 
vitamines has been amply demonstrated by Funk,^ McCollum 
and Davis/^ Osborne and MendeF^ and others. 

Some doubt, however, has been thrown on tlie supposed stability 
of the antirachitic vitamine. Steenbock, Boutwell and Kent^^ 
have shown tliat the exposure of butter fat to 100° C. for four 
hours destroys almost completely the antirachitic vitamine. 
Drummond,^® using butter fat and whale oil, shows that a tempera- 
ture of 100° C. for one hour gives the same results. From the 
results of his experiments he advances somewhat hesitatingly the 
hjTiothesis that “fat-soluble A is not a clearly defined chemical 
substance, but rather that it is a labile substance, perhaps possess- 
ing characteristics resembling those of an enzyme.” Owing to 
tliese conflicting views it is obvious that further work will have 
to be done to establish the validity of one or the other. Neverthe- 
less, it has been demonstrated that low temperatures, for example, 
from 4-0° to 50° C., have no deleterious influence on the activity of the 
vitamines. 

The vitamine preparation is a grayish-white powder, practically 
odorless, slightly sweet when prepared for ingestion and devoid of 
toxic properties. It is stable, non-h5''groscopic, sparingly soluble 
in water and strong organic acids, much more soluble in dilute 
acids and gastric juice and practically completely soluble in concen- 
trated mineral acids. The activity of the vitamine product has 
been unchanged during five montlis, and because of the method of 
preparation it will undoubtedly retain its activity for longer periods 
of time. It may be mentioned here tliat properly dried yeast has 
up to date retained its activity for tliree years.^® It has been 
tliought advisable to store the vitamine product in the dark to 
avoid any possible deleterious action of light. Regarding this 
precaution, Zilva®^ has found that butter exposed for eight hours 
to ultraviolet light undergoes very noticeable changes and loses 
its antirachitic value. However, similar exjieriments witli tlie . 
antineuritic vitamine of yeast and tlie antiscorbutic vitamine of 
lemon-juice shows tliat neitlier one loses its activity. As shown 
by Funk,®® radium emanations have no effect on tlie activity of 
fiutolyzed yeast, which contains botli antineuritic and antirachitic 
vitamines. 

A tentative analysis of the vitamine ]irodnet shows the following 
chief constituents: Calcium, expressed as calcium oxide, 10 per 
cent.; phosphorus, 15 per cent.; nitrogen, 3.5 per cent.; fat, 2.5 
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per cent.; iron, 0.3 per cent.; silicates, 5.6 per cent.; moisture, 10 per 
cent.; tlie remainder is made up of the rest of tlie phji;in molecule — 
of wliich tlie vitamine preparation is chiefly constituted — ^which is 
a double calcium and magnesium salt of inosite pentaphosphoric 
acid. The value of the 'preparation, however, lies largely in its vita- 
nnne content. As for the calcium and phosphorus present, although 
it IS impossible to attribute to them any definite therajieutic value, it is 
adniittedthat both are important in the diet, presumably for the purpose 
of bone and tooth formation.^^ 

As we go to press our attention is called to an editorial® entitled 
“Do Americans Need More Calcium?” The editorial goes on to 
say: 

“Sherman'*'’ has come to the conclusion that 'ordinarj' mixed 
diet of Americans and Europeans, at least among dwellers in cities 
and towns, is probably more often deficient in calcium tlian in 
any otlier chemical element.’ In tlie case of tlie growing indi- 
vidual lime must be provided for the normal development of the 
bones, which include 99 per cent, of tliis element. The pregnant 
motlier needs calcium for the rapid increment of tlie fetus, and 
during lactation she has a similar requirement for the production 
of a secretion, milk, which is exceptionally rich in it. The tendency 
toward a shortage of calcium is not confined to tlie human species. 
“Forbes** has shown tin’s to be true in the cow. The average 
daily calcium requirement has been estimated as a little less than 
0.5 gm. per "man. It is proposed b.y McCollum and his collabora- 
tors*^ tliat an addition of calcium could be most conveniently made 
to our foods tlirough tlie use of a mixture of equal parts of common 
salt and calcium carbonate in tlie kitchen and on tlie table. This 
suggestion deserves a sjmipatlietic hearing.” 

Mellanby**' makes tlie point tliat “it is more tlian probable that 
a deficient calcium intake associated witli deficient antirachitic 
factor will bring about a more acute production of rickets and must 
always be an adjuvant factor to be considered in the etiology of 
rickets.” 

In view of the foregoing, and- judging from the findings recorded in 
Tables I to IV, it must be concluded that the presence of both calcium 
and, pihosiihorus in the vitamine preparation is a distinct advantage. 

SUMMARY. 

We have prepared a stable \ntamine product, briefly designated, 
“V.” An analysis shows 'tlie chief components to be calcium, 
expressed as calcium oxide, 10 per cent.; phosphorus, 15 per cent.; 
nitrogen, 3.5 per cent.; fat, 2.5 per cent.; iron, 0.3 per cent.; sili- 
cates, 5.6 per cent.; moisture, 10 per cent. The remainder goes to 
make up the rest of the phytin molecule — tlie main constituent 
of tlie product — which is a double calcium and magnesium com- 
pound of inosite phosphoric acid. 
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Owing to tlie method of preparation and to the results of our 
experiments with normal and polyneuritic pigeons, normal and 
scorbutic guinea-pigs and finally with children presenting evidence 
of malnutrition, marasmus and rickets — a marked acceleration in 
the rate of growth having been obtained, particularly in the children 
— it is established that the product contains antineuritic, anti- 
scorbutic and antirachitic vitamines. The calcium and phosphorus 
present in the product undoubtedly have a beneficial action on the 
general metabolism, more particularly perhaps on bone- and tooth- 
formation. 

The pigeon and guinea-pig ejqieriments demonstrate directly the 
presence of antineuritic and antiscorbutic vitamines. Regarding 
the latter, guinea-pigs getting the vitamine preparation have been 
kept free from scurvy for from forty-four to fifty-five days thus far 
while on a scurvy-producing diet of hay, oats and autoclaved milk. 
These results will be published at an early date upon the comple- 
tion of the experiments. As for the antirachitic vitamine, although 
we know that it is present as explained earlier in this summary 
we intend to further demonstrate its presence by experiments 
similar to those of Mellanby.^’ 

It is felt that until such time as the vitamines shall have been isolated 
and their chemical composition determined the vitamine preparation 
which we have produced is an admirable substitute and may he used 
with confidence in just such a manner as described by Voegtlinh 
It is not intended as a substitute for any method of treatment nor is it 
meant to be used in infant feeding only. Rather is it intended to be 
a vahiable aid whenever its use is indicated. At the same time it 
should not be lost sight of that the diet must contain sufficient protein, 
fats, carbohydrates and mineral salts and that the caloric value must be 
adequate for the needs of the individual. 

It may be stated here that it is shortly planned to start an 
extended investigation, with the hope of isolating and determining 
the chemical composition of the vitamines. 

We wish to express our appreciation of the valuable assistance 
given us by Mr. B. Shapiro in the laboratory throughout the entire 
experiment. 

The authors wish to make acknowledgement of the cooperation 
aecorded them by the staff of the Metropolitan. Hospital. Dr. 
Walter Conley, superintendent of the institution; Dr. Benson, 
chief of the children's division; Dr. Bingham, orthopedist; Dr. 
Simonson, pediatrist, by whom the formulas were -written, and his 
assistant. Dr. Yokes, and Dr. McHugh, of the house staff, seriously 
interested themselves in all of the work being done at the bedside, 
while Dr. Larkin and Dr. Hiss placed their counsel and every 
laboratory facility at our disposal. Our appreciation of the gracious 
and helpful advice and assistance of those mentioned is herewith 
gladly and properly made a part of this contribution to a study of 
the vitamines. 
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TABLE I.— PAUL P. 


Period. 

1 

Day 

ending 

1919. 

Ingestion. 

Excretion. 

Balance. 

+ 

detention. 

j wt. 

N.. 

Rtn. 

CaO., 

Km. 

P.. 

gm. 

N.. 

em. 

1 

{ CaO., 
gm. 

F.i 

Km. 

N., 

fim. 

CaO., 

Km. 

1 

1 

F., 

Km. 

N., 

per 

cent. 

CaO. 

pSr 

cent. 

F., 

per 

cent. 

‘ Kain 
or 
loss, 
oz. 


Mar. 29 

4.641 

0.998 

0.633 

2.200 

trace 

0.145 

2.351 

0.815 

0.420 






30 

0.408 

1.341 

0.936 

2.250 

tl 

0.142 

4.068 

1.158 

0.726 






31 

5.794 

1.235 

0.797 

2.330 

1C 

0.143 

3.374 

1.052 

0.586 






Apr. 1 

6.202 

1.293 

0.876 

2.530 

It 

0.153 

3.582 

1.110 

0.655 






2 

6.389 

1.298 

0.930 

2.270 

Cl 

0.162 

4.029 

1.115 

0.700 



- 


I 

3 

6.164 

1.212 

0.865 

2.620 

cc 

0.167 

3.454 

1.029 

0.630 

57.3 

85.0 

74.5 

-2 


4 

0.336 

1.3,50 

0.974 

3.400 

<c 

0.163 

2.846 

1.157 

0.743 






5 

6.274 

1.380 

0.858 

2.210 

cc 

0.142 

3.974 

1.197 

0.048 






Feces 



•• 

0.700 

1.470 

0.544 









Total 

48.208 

10.107 1 6.809 

20.700 

1.470 

1.701 

27.638 

8.637 

5.108 






May 3 

6.802 

1.634 

1.230 

3.200 

trace 

0.199 

3.247 

1.256 

0.890 






4 

7.304 

1.779 

1.307 

3.240 


0.103 

3.769 

1.401 

0.973 






5 

7.145 

1.738 

1.267 

3.140 


0.206 

3.010 

1.360 

0.920 






6 

8.335 

2.053 

1.434 

3.870 

« 

0.219 

4.110 

1.675 

1.074 





11 ♦ 

7 

7.709 

1.962 

1.303 

4.310 

it 

0.240 

3.104 

1.584 

0.976 

46.5 

79.3 

73.2 

+7 


8 

7.509 

1.795 

1.301 

4.100 

41 

0.213 

3.054 

1.417 

1.008 






Feces 




2.130 

2.270 

0.850 









Total 

44.924 

10.901 

7.963 124.030 

' 

2.270 

2.126 

20.894 

8.691 

5.837 






May 24 

7.070 

1.686 

1.103 

3.790 

trace 

0.262 

3.154 

1.300 

0.729 






25 

0.163 

1.418 , 

0.909 

4.070 

Cl 


1.907 

1.092 

0.012 






20 

4.859 

1.101 

0.760 1 

3.870 

41 

0.229 

0.863 

0.775 

0.425 





TTT . 

27 

5.938 

1.308 

0.937 1 

4.640 

41 

0.271 

1.172 

■Kia 

0.554 






28 

5.682 

1.344 j 

0.871 j 

3.920 

Cl 

0.217 

1.636 

1.018 

0.542 




"T'* 


Feces 


• ■ I 

i 

0.630 

1.030 

0.500 









Total 

29.712 

0.917 j 

4.046 I2O.92O 

1 

1.030 

1.784 

8.792 

5.287 

2.862 






In this period, one gram of the vitamino preparation was fed daiiy. 


TABLE rr. — WILLIAM D. 


Period. 

Day 

ending 

1919. 

Ingestion. 

Excretion. 

Baiance. 

+ 

Retention. 

Wt. 

N., 

Km. 


M 


mm 

m 

N., 

gm. 

CaO., 

gm. 

P., 

gm. 

N., 

per 

cent. 

CaO. 

per 

cent. 

p., 

per 

cent. 

or 

loss, 

oz. 


Mar. 29 

5.750 

1.920 

1.065 

2.980 

trace 

0.175 

2.341 

1.170 

0.778 






30 

6.070 

2.028 

1,125 

3.270 

Cl 

0.177 

2.371 

1.478 

0.836 






31 

6.810 

2.270 

1.260 

3.000 

Cl 

0.162 

3.381 

1.620 

0.986 






April 1 

5.520 

1.840 

.1,020 

3.110 

cc 

0.170 

1.981 

1.190 

0.738 






2 

5.270 

1.757 

0,975 

2.830 

<1 

0.158 

2.011 

1.107 

0.705 





I 

3 

5.830 

1.945 

1.080 

2.860 

cc 

0.155 

2.541 

1.295 

0.813 

40.5 

67.0 

73.8 

_4 


4 

4.940 

1.650 

0.915 

2.870 

cc 

0.170 

1.641 

1.000 

0.633 






^ 5 

5.830 

1.945 

1.080 

2.990 

cc 

0.172 

2.411 

1.295 

0.796 






Feces 




3.430 

5,200 

0.900 









Total 

46.020 

15.755 

8.520 

27.340 

5.200 

2.239 



6.281 






May 3 

,7.110 

2.427 

1.450 

3.510 

trace 

0.284 

2.930 

1.664 

1.018 






4 

7.490 

2.555 

1.450 

3.690 

Cl 

0.288 

3.130 

1.792 

1.014 






5 

7.800 

2.662 

1.580 

3.710 


0.309 

3.420 

1.899 

1.123 






6 

7.800 

2.662 

1.580 

4.900 

1C 

0.382 

2.230 

1.899 

1.050 





II* 

7 

7 . 160 

2.447 

1.460 

4.590 

cc 

0.356 

1.900 

1.784 

0.954 






8 

8.630 

2.932 

1.730 

4.640 

cc 

0.331 

2.320 

2.169 

1.251 






Feces 




4.020 

4.580 

0.890 









Total 

45.990 

15.685 

9.320 

29.060 

4.580 

2.840 









May 24 

8.420 

2.810 

1.560 

3.290 

trace 

0.240 

4.902 

2.234 

1.198 






25 

5.830 

1.945 

l.OSO 

3.620 

cc 

0.294 

1.982 

1.369 

0.564 






26 

5.830 

1.945 

1,080 

3.660 

cc 

0;292 

1.942 

1.369 

0.666 






27 

5.520 

1.840 

1.020 

3.830 

cc 

0.288 

1.462 

1.264 

0.610 

37 n 

73.0 

65.0 

+2 


28 

6.320 

2.110 

1.070 

4.580 

cc 

0.341 

1.512 

,1.534 

0.607 





' 

Feces 




1.140 

2.880 

0.610 









Total 

31.920 

10.650 

5.910 

20.120 

2.880 

2.065 

11.800 

7.770 

3.845 






In this period, one gram of the vitamine preparation was fed daily. 
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TABLE III. — RAFFAEL DE M. 



Day 

Ingestion. 

Excretion. 

Balance. 

-1- 

Retention. 

Wt. 

gain 














•6 

o 

ending 

1919. 

N., 

CaO., 

P., 

N., 

CaO., 

P., 

N., 

CaO., 

P., 

N., 

CaO., 

per 

cent. 

P., 

per 

cent. 

or 

loss, 

o 


em. 

gm. 

gm. 

gm. 

gm. 

gm. 

gm. 

gm. 

gm. 

cent. 

oz. 


Mar. 29 

7.026 

3.731 

1.949 

3.740 

trace 

0.238 

3.071 

2.959 

1.489 






30 

7.021 

3.765 

2.017 

4.660 

If 

0.288 

2.146 

2.993 

1.507 






31 

7.021 

3.765 

2.017 

3.060 

(1 

0.195 

3.746 

2.993 

1.600 






April 1 

7.021 

3.765 

2.017 

3.070 

4( 

0.345 

3.736 

2.993 

1.450 






2 

6.916 

3.650 

1.959 

3.370 

«( 

0.210 

3.331 

2.878 

1.527 



76.0 

+8 

I 

3 

7.156 

3.810 

2.042 

3.730 

4( 

0.249 

3.211 

3.038 

1.571 

■44.4 

79.2 


4 

7.156 

3.810 

2.042 

4.020 

« 

0.310 

2.921 

3.038 

1.510 






5 

7.156 

3.810 

2.042 

4.050 

|< 

0.250 

2.891 

3.038 

1.570 






Feces 




1.720 

6.180 

1.780 









Total 

56.473 

30.090 

16.085 

31.420 

6.180 

3.865 

25.053 

23.916 

12.220 






May 3 

7.132 

3.877 

2.181 

4.340 

trace 

1 

0.265 

2.401 

2.697 

1.671 






4 

7.132 

3.877 

2.181 

4.780 


0.286 

1.961 

2.697 

1.650 






5 

7.132 

3.877 

2.181 

4.550 

« 

0.306 

2.191 

2.697 

1.630 






6 

7.132 

3.877 

2.181 

5.010 


0.312 

1.731 

2.697 

1.624 



75.0 


II* 

7 

7.132 

3.877 

2.181 

4.910 

« 

0.286 

1.831 

2.697 

1.650 

27.5 

69.5 

-2 


8 

7.132 

3.877 

2.181 

5.080 

<« 

0.341 

1.661 

2.697 

1.595 






Feces 




2.350 

7.080 

1.470 









Total 

42.792 

23.262 

13.086 

31.020 

7.080 

3.266 

11.772 

16.182 

9.820 






May 24 

7.462 

3.850 

2.075 

6.580 

trace 

0.401 

0.451 

1.682 

1.334 






25 

7.437 

3.874 

2.085 

4.430 

** 

0.303 

2.577 

1.706 

1.442 






26 

7.522 

3.890 

2.096 

5.970 

U 

0.373 

1.122 

1.722 

1.383 





in 

27 

7.622 

3.424 

1.873 

5.900 

ft 

0.377 

1.292 

1.256 

1.156 

17.6 

49.9 

64.9 

—5 

28 

7,599 

3.602 

1.957 

5.950 

ft 

0.392 

1.219 

1.434 

1.225 



Feces 




2.150 

10,840 

1.700 







' ' 


Total 

37.642 

21.640 

10.086 

30.980 

10.840 

3.546 

6.662 

10.800 

6.540 






In this period, one gram of the vitamine preparation was fed daily. 


TABLE IV. — ^MICHAEL S. 


Period. 

Day 

ending 

1919. 

Ingestion. 

Excretion. 

Balance. 

+ 

Retention. 

Wt. 

N., 

gm. 

CaO., 

gm. 

P-, 

gm. 

N„ 

gm. 

CaO., 

gm. 

P.r 

gm. 

N., 

gm. 

CaO., 

gm. 

P.r 

gm. 

N., 

per 

cent. 

CaO. 

per 

cent. 

p., 

per 

cent. 

or 

loss, 

02. 

I 

Mar. 29 

30 

31 

April 1 
2 

3 

4 

5 

Feces 

Total 

2.150 

1.794 

2.204 

3.583 

4.734 

4.983 

4.641 

4.797 

0.815 

0.490 

0.614 

0.964 

1.155 

1.115 
1.112 

1.116 

0.498 

0.361 

0.449 

0.740 

1.018 

1.100 

1.007 

1.049 

1 

trace 

41 

ff 

ft 

14 

44 

44 

44 

2.990 

0.057 

0.050 

0.059 

0.061 

0.071 

0.074 

0.086 

0.081 

0.990 

0.598 

0.182 

0.512 

1.911 

2.572 

2.941 

2.439 

2.445 

0.442 

0.117 

0.241 

0.591 

0.782 

0.742 

0.739 

0.743 

0.318 

0.188 

0.267 

0.566 

0.824 

0.909 

0.798 

0.845 

1 

59.5 

75.5 

+6 

28.880 

7.381 

6.228 

15.290 

2.990 




4.699 



6.584 


1.702 

— 

2.810 

trace 

0.149 

3.274 

0.743 

1.450 






4 

6.719 


1.747 


44 

0.164 

3,309 

0.749 

1.480 






5 

6.462 

1.223 

1.665 


44 

0.187 

2.982 

0.743 

1.375 






6 

6.491 

1.222 

1.074 


44 

0.218 

2.251 

0,742 

1.353 





II*| 

7 

6.147 


1.589 

KSniiH 

44 

0.249 

2.157 

0.690 

1.337 

42.3 

EliKlI 

82.2 

+12 


8 

6.667 

1.227 

1.723 

3.620 

44 

0.201 

2.547 

0.747 

1.419 






Feces 





2.880 

0.620 









Total 

39.070 

7.294 

10.100 

22.550 

2.880 

1.788 

16.520 

4.414 

9.312 






May 24 

6.578 

1.156 

1.569 

3.480 

trace 

0.185 

2.916 

0.062 

1.296 






25 

0.413 

1.152 

1.521 

5.440 


0.336 

0.791 

0.6SS 

1.097 






26 

0.608 

1.156 

1.577 

4.490 

44 

0.239 

1.93G 

0.602 

1.2.50 





III 

27 

6.481 

1.153 

1.541 

2.990 

44 

0.144 

3.309 

0.659 

1.309 






28 

6.570 

1.155 

1.567 

4.240 

44 

0.228 

2.148 

0.661 

1.251 





- 

1 Feces 




0.910 

2.470 

0.439 






i 



1 Total 

32.050 

■ 

5.772 

7.775 

21.550 

2.470 

1.571 

11.100 

3.302 

6.204 






In this period, one gram of the vitamine prcpar.ation was fed daily. 
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CHART I. 



A. Paul P., 19.0 months old at start of experiment. 

B. William D., 14.0 “ 

C. Raffael DeM., 10.3 

D. Michaels., 18.3 

• Feeding of yitamine preparation from April 10 to May 8, 1 gram per day. 
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TABLE V, 


PATIENT 

FORE PERIOD 

I 

VITAMiNE PERIOD 

n 

AFTER PERIOD 

III 

Paul P. 

OUNCES 

3/19-4/10 *=22 days 

+ 3 

OUNCES 

4/10-5/8=28 days 

+19 

OUNCES 

6/8-5/29 = 21 days 

- 2 

Wm. D. 

3/32-1/10 = 19 days 

- 5 

+24 

- 2 

Raffael De5I. 

3/22-1/10 = 19 days 

+15 

+62 

+12 

■ 

Michael S. 

3/19-1/10 = 22 days 

+18 

+68 

+30 


* Controls, no ■\dtainine given. 

J Twin brothers, ruled out of the experiment because of chronic catarrhal enteritis. 


CHART II. 



E. John C., 4.5 months old at start of c.xperiment. 

F. Helen B., S.25 “ “ “ 

G. AnnaDaV., 7.5 

H. Walter McK., 8.66 

I. John P., 11.00 “ “ “ “ “ Tliis baby was ruled out 

of experiment because of chronic catarrhal enteritis 

• Feeding of \dtamine preparation from July 10 to end of experiment, 1 gram daily 
until August 12 and 2 grams daily thereafter. 




J. John R., 4.5 months old at start of experiment. 

K. JohnW., 8.0 

L. Frank M., 7.75 

M. Herbert W., 7.75 

N. William P., 11 .00 “ “ “ “ “ Twin brother of John P. 

also ruled out of experiment because of chronic catarrhalis enteritis. 

Be^nning of period for comparison -with vitamine-fed babies. 


TABLE VI. 


PATIENT 

FORE PERIOD 

I 

vitamine period 

II 

LOT V. 

John C. 

OUNCES 

G/l4.-7/lO.:2G days 

+ 5 

OUNCES 

7/10-8/19*10 days 

+21 

Ilolen B, 

6/3—7/10*37 days 

+ 9 

+20 

Anna DaV. 

G/4-7/10*36 days 

+10 

+30 

TValtcv iIcK. 

0/1-7/10=39 days 

+ 11 

+18 

4. 

John P.’’ 

7/1—7 /10*= 9 daya 

+ 1 

-IS 

LOT C,^- 

John B. 

6/3-7/10=37 days 

+ s 

+20 

John W. 

6/12-7/10=2.3 days 

+ 3 

+ 7 

Frank M. 

0/14-7/10=20 days 

+ 7 

4 - 4 

Ilerhert "W, 

0/3-7/10=33 days 

+16 

+ 4 


6/23-7/10= 15 days 

r ^ 






TABLE VII. — SHOWING THE PERCENTAGE OF PROTEIN AND FAT, AND THE NUMBER OF CALORIES IN THE DIETS 



Protein in diet, per cent. _ Diets usually consisted of milk, dextrinized barley gruel and one grain of sodium 

Fat in diet, per cent. - citrate to the ounce. Changes in the diet were made on the days indicated, as it 

Calorics. appeared necessary. 

Malt soup used as diluent instead of barley gruel. 
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REVIEWS. 


Hygiene and Sajottation. By Seneca Egbert, A.M., M.D., 
Professor of Hygiene, University of Pennsylvania; formerly 
Professor of Hygiene and Dean of the Medico-Chirurgical College. 
Seventh edition. Pp. 554; 160 engravings and 5 plates. Phila- 
delphia and New York: Lea & Febiger, 1919. 

The war if it has done nothing else has brought home the impor- 
tance of hygiene and sanitation. As armies fail if they do not 
maintain a high standard of sanitation and hygiene, just so do 
civilian communities suffer if they do not enforce strict sanitary 
laws. 

The seventh edition of this well-known work comes at a very 
opportune moment, and must appeal especially to ex-service men. 
To the present work have been added about nineteen engravings 
and about twenty-nine pages. The table of contents remains 
unchanged, and includes as headings, air, water, food, stimulants 
and beverages, personal hygiene, school hygiene, disinfection, 
quarantine, sewage, industrial hygiene, vital statistics and the 
examination of air, water and food. The text of the first two 
hundred and fifty pages remains practically unchanged. Several 
new paragraphs are introduced, dealing with the question of vitamins. 
The author in his preface makes a plea for his plan of retaining much 
of the old material and having omitted some new matters. This 
is to' be regretted, for much that is new and soimd by experience 
and experiment might have been included. The biggest change is 
made in the chapter on military hygiene, in which some statistical 
facts and other matter have been added to the text as it formerly 
read in the sixth edition. Some new engravings have been inserted 
m this chapter. The paragraphs on sewage disposal have received 
some revision, and are worth while. 

The book remains a well-done manual, covering the field of 
sanitation and hygiene. The subject-matter is dealt with in a con- 
sistently sound fashion, along well-recognized lines, and holds the 
reader’s interest, although handling material of a stabilized charac- 
ter,^ Seven editions is no mean record for a work on h 3 ’'giene and 
sanitation, a tribute to the character of the book. T. G. S. 
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jManual of Obsteteics. By Edwaed P. Davis, A.M., IM.D., 
F.A.C.S., Professor of Obstretics in the Jefferson Medical College. 
Second edition. Pp. 47S; 163 illustrations. Philadelphia and 
London: W. B. Saunders Company, 1919. 

There is undoubtedly a definite place in the medical library for 
the books known as manuals which are usually of such a nature as 
to place them between quiz compends and complete text-books. 
The scope of the volume under consideration is such that the book 
may be said to be a text-book of obstetrics compressed into a 
manual. Although it is of a very convenient size it is remarkable 
how much of real value has been embraced by the author. Of the 
new material that has been introdueed into this edition, anesthesia 
in labor and the Porro operation are the most praetical articles and 
are well handled. It seems a bit humorous, however, to note that 
one of the points mentioned in the differential diagnosis of early 
pregnancy is that the fetal movements may be felt and the heart 
sounds heard after the sixth month. The treatment of the early 
toxemia by means of corpus luteum injections is not mentioned 
although such procedures as amputation of both breasts and renal 
decapsulation in the treatment of eclampsia are dignified by their 
inclusion. The book should continue to be a valuable aid to 
students who want facts and want them quicldy. F. B. B. 


Anales de la Acadeimia de Ciencias IMedicas Fisicas r 
Natueales de LA Hab^usta, Tom. Iv, 1918-1919. 

“The Schistosomum Mansoni in Venezuela,” Dr. John Guiteras, 
page 22. Dr. Guiteras calls attention to the recent work of Dr. 
Juan Itm’be, of Caracas, who discovered the inteimediate host of 
Schistosomum mansoni, planorbis Guadelupensis, and points out 
the danger of the immigration into Cuba of Chinese, Japanese, 
Jamaicans and Haitians, among whom the infection is common. 

Dr. Agramontes, in the discussion of Dr. Guiteras’s communica- 
tion, calls attention to the discovery of Clonorchis sinensis for the 
first time in Cuba by Dr. P. L. Querens. 

The “Influence of Animal Experimentation in the Progress of 
Medical Science,” Dr. Aristides Agi'amontes, page 35. Dr. Agra- 
montes, in a carefully prepared communication on tlm subject, 
after giving a brief historical sketch of the important disco veiies 
made in medicine and physiology, based on animal experimentation, 
also emphasizes the erroneous attitude taken by antivivisectiomsts 
on this point. 

“The Microorganisms of Influenza,” Dr. Leonel Plaseneia, page 
473. Dr. Plaseneia claims to have discovered a new microorganism. 
Bacillus. influenza motili, as the cause of influenza. 
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Dr. M. Martinez Dominguez, in a communication to the Academy, 
“Upon the Bacteriology of Grippe,” page 560, shows by cultural 
characteristics and experiments on man that the bacillus of Dr. 
Plasencia is a microorganism related to Bacillus cloacae and that it 
has no etiological significance to influenza. 

Dr. Manuel Ruiz Casabo, in another communication to the 
Academy, “Notes upon the Present Epidemic of Influenza,” page 
449, regards the present epidemic of influenza as the classic influenza, 
or grippe, and that bacteriological investigations commonly show 
the presence of the Bacillus influenza of Pfeiffer in association with 
pneumococcus, staphylococcus and micrococcus catarrhalis. 

“Etiology and Treatment of Strabismus,” Dr. Erancisco 
Fernandez, page 56. According to Dr. Fernandez, concomitant 
strabismus is the result of a defect in the proper fusion of the images 
in the brain. Muscular insufficiency, myopia, hypermetropia and 
other affections of the eye are onlj'^ predisposing factors to strabismus. 

“Concerning the Center for Hunger and Thirst,” Dr. Jorge 
Le Roy, Dr. Jose Valdez Anciano and Dr. Felipe Garcia Canizares, 
page 898. According to these authors, though the plexus of Auer- 
bach is of importance, the center for hunger and thirst is in the 
medulla, the pneumogastric and splanchnic nerves acting as regu- 
lators. D. R. 


Symptoms of Visceral Disease. A Study of the Vegetath^e 
Nervous System in its Relationship to Clinical Medicine. 
By Francis Marion Pottenger, A.M., M.D., LL.D., F.A.C.P., 
Medical Director, Pottenger Sanatorium for Diseases of the 
Lungs and Throat, Monrovia, Calif.; Professor of Diseases of the 
Chest, College of Physicians and Surgeons, Medical Department, 
University of Southern California, Los Angeles, Calif. Pp. 317 ; 
86 illustrations and 9 plates. St. Louis: C. V. Mosby Company. 

It is decidedly refreshing to pick up a book which is distinctly 
dffierent from the average medical text-book, a book which deals 
with- a phase of medicine which is considered but too briefly, if at 
all, in our present-day didactic text-books. In tliis-book by Dr. 
Pottenger a new field has been opened up to those who have not 
followed earefully the work of Mackenzie, Head and several others. 
It is written by a man who, although a specialist in pulmonary 
diseases, has studied internal medicine not only from the one side 
of pulmonary diseases but from the manj’^ sides of diseases of all 
the organs. He well shows that it is impossible to have as a specialty 
the study of one organ, and, as he says, “the human body is a imit 
and one part caimot be diseased without affecting other parts. No 
organ can be understood except in its relationship to other organs 
in the body as a whole.” 
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The book is arranged in tliree parts: Parts I and II are the 
clinical study of the relation of the vegetative nervous system to 
diseases and symptoms and a study of the mscerogenic reflexes, 
while Part III is a very technical discussion of the vegetative 
nervous system. The most obvious criticism of the presentation 
of the subject which comes to the mind of the reviewer is that there 
is more or less repetition of many of the statements of facts and 
theories in the various parts of the book. In a monograph of this 
size repetition must be expected, but it does seem as though the 
same things are dwelt upon a bit too repeatedly. 

The chief defect of the work itself is that many of these reflexes, 
such as the viscerosensory, visceromotor and so on, are only demon- 
strable in cases with well-marked disturbance of the vegetative 
nervous sj’^stem. Certainly, the ordinary physician without the 
very keen power of observation and well-developed clinical sense of 
Dr. Pottenger will be unable to demonstrate some of these reflexes 
wliich he gives you the impression are relatively simple and extremely 
easy to demonstrate. J. H. M., Jr. 


The Prevention of Dental Caries and Oral Sepsis, By H. P. 
PiCKERiLL, M.D., Ch.B,, M.D.S. (Biim.), L.D.S. (Eng.), Pro- 
fessor of Dentistry and Director of the Dental School in the 
University of Otago. Second edition. Pp. 374; 74 illustrations 
and 12 tables. New York: Paul B. Hoeber, 1919. 

Tkiis is the second edition of the Royal College of Surgeons' 
CartvTight Prize Essay -for 1910, and represents fifteen years’ 
research into the etiology and pathology of dental caries. The 
miter, being a New Zealander, has been aft’orded exceptional 
opportunities for comparative studies of this disease in civilized 
and relatively uncivilized races. Among the Maori race, living 
under natm’al conditions, the number of persons affected with dental 
caries is comparatively small, while in civilized, modern races the 
percentage is as high as 98, Also the number of teeth affected with 
caries in each individual is far less in those leading natural lives than 
in those leading artificial or highly civilized lives. 

The great part of the book is a description of exhaustive studies 
upon the bacteria of the mouth, the structure of the enamel of the 
teeth and the physical and chemical properties of the saliva. Pick- 
erill’s conclusions from his researches may be summed up as follows: 

1, The two essential, attacking forces in dental caries are (a) the 

acid-forming organisms of the mouth and (b) the presence of fer- 
mentable carbohydrates. . _ 

2, Individual susceptibility to dental caries. depends, to a great 
extent, upon differences in the structure, hardness, density, per- 
meability and solubility of the enamel. 
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3. Studies of the saliva show that practicallj'^ all the normal con- 
stituents of the saliva are, if present in sufficient amount, of value 
in protecting the teeth against the occurrence of dental caries; that 
acids, and particularly the natural organic acids, are the stimulants 
which excite the greatest amount of these protective substances 
per minute, and, moreover, give rise immediately and for a con- 
siderable time afterward to an increased alkalinity of the mouth. 

4. The carbohydrates of the food being the source of the acids 
which initiate dental caries, the question of the lodgeability of 
carbohydrate foods upon the tooth surfaces is important. The 
lodgeability of carbohydrates upon the teeth does not depend upon 
the amount of inert or fibrous matter they contain, but their lodgea- 
bility or harmfulness is in direct relation to their alkalinity. In 
other words the saliva will more readily wash away carbohydrate 
foods having an acid reaction than those having a neutral or alkaline 
reaction. 

As measures for the prevention of. dental caries in civilized races 
the author has the following suggestions; 

In order to prevent the retention of fermentable carbohydrates on 
or between the teeth, and so eliminate or very considerably reduce 
the carbohydrate factor in the production of caries, starches and 
sugars should never be eaten alone but should in all cases either be 
combined with a substance having a distinctly acid taste or they 
should be followed by such substances as have an “ alkaline poten- 
tial,” and the best of these are undoubtedly the natm-al organic 
acids found in fruits and vegetables. 

Both educational and legislative measures are also advocated. 
The educational measures suggested comprise definite lessons in 
oral hygiene by the teachers in primary schools, education of 
medical men as to its importance, and, finally, more thorough 
education of the dental student in the technical side of the subject. 
The author suggests the taxation as luxuries of sweetmeats, confec- 
tionery and fine white flour in order to decrease their general use, 
and legislation fostering the culture, carriage, freight and importa- 
tion of fruit and fresh vegetables, so that such articles, especially 
fruit, may come to be regarded as common, ordinary and necessary 
constituents of every meal instead of being, as at present, regarded 
as unnecessary and too expensive for common and constant, use. 
In addition, the prevention of dental caries must be made one of the 
important branches of the public health service. 

Many of the problems of dental caries are to be regarded as having 
been by no means solved by the researches of Dr. Pickerill, and other 
workers in this field will no doubt disagree with many of his con- 
clusions. At the same time his book must be looked upon as a 
valuable contribution to this intricate subject. R. H. I. 
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A Majtoal OF Oj^sTpRics.^ By John Cooke Hirst, M.D., 
Associate in Obstetrics, University of Pennsylvania. Pp. 485; 
216 illustrations. Philadelphia and London: W. B. Saunders & 
Co., 1919. 

Tffls manual, which is offered primarily for the use of students, 
carries one over the whole range of obstetrics in a lively manner. 
While a certain amount of condensation of material has been neces- 
sary, the chapters so limited will still be found to contain a suflBcient 
amount of information to one who wishes to review the subject 
rapidly. For the treatment of obstetric emergencies, concise 
directions are given as to the method of treatment which has proved 
most satisfactory in the hands of the author. Abnormal pelves 
have been divided into five groups, based upon the predominating 
deformities; this classification is considered as easy for the student 
to remember and sufficiently accurate for all practical purposes. 
The chapter on the mechanism of labor should make this usually 
mysterious process easily understood by the average student. The 
illustrations, chosen from many sources, have been well selected to 
supplement the text. The description of a method for chemical 
analysis of the blood on pages 192 et seq. could well have been 
omitted from a book of this type. The word inlet is evidently 
mistakenly used for the word outlet, page 223. 

While it seems at times as though there were sufficient text- 
books on obstetrics available, yet such a manual based on many 
years’ experience in didactic and clinical obstetrics will take a well 
merited place in the obstetrical library. P. F. W. 


AccojMmodation and Refraction of the Eye. By Earnest 
Clarke, M.D., Ophthalmic Smgeon to the King George Hos- 
pital, London. Fourth edition. Pp. 250; 92 illustrations. New 
York: William Wood & Co., 1918. 

This work purports to be an elaboration of the lectures on refrac- 
tion and accommodation as given by Mr. Earnest Clarke at the 
Central London Ophthalmic Hospital and Medical Graduates’ 
College. 

As a wmrk to be studied by one with some familiarity in the 
subjects dealt with, this book can be highly recommended. We 
doubt, however, the advisability of the tjuo endeavoring to master 
these subjects from this volume. 

The author, in his endeavor to keep the volume within a small 
compass, has sacrificed in parts clarity for the sake of brevity. As a 
rule, the outlines suggested by him for the treatment of the various 
forms of refractive error are 'wholesome, and if exception is to be 
taken at all, it is that he too liberally reduces the hypemmtropic 
correction, 
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Achylia Gastrica. — ^Fricker {Corr. Blot. f. Schoeiz. Aerzte, 1919, xlix, 
1657). Achylia is rare in early life but common after middle life, and 
often displays no symptoms for a long period. Gastrogenous diarrhea 
is one of the most common symptoms. The diagnosis is easily made 
by a test-meal. Occult blood is rarely found. Exploratory laparotomy 
seemed advisable in two cases and pieces of stomach wall were obtained 
•for histological study. In each instance marked changes were present in 
the mucosa, especially in the secreting cells. The cause of achlorhydria 
and achylia is thought by the author to be a gastritis atrophicans not 
only in simple achylia gastrica but also in instances of carcinoma and 
pyloric stenosis associated with achylia gastrica. 


Suppuration and Gangrene of the Lung. — Wessler {Jour. Am. Med. 
Assn., 1919, Ixxiii, 1918) has analyzed 100 (personally observed) cases 
of lung suppuration. About 94 per cent, of the cases fall into tvm 
groups: (1) those due to the aspiration of septic material into the 
bronchi during operations or in states of unconsciousness and (2) those 
dependent on the various primary lung infections. Twenty-one per 
cent, followed tonsillectomies and 37 per cent, were postpneumonic. 
Clinically there are usually foul expectoration, persistent Wer and leuko- 
cytosis, and in bronchiectasis, the early development of clubbed fingers 
(as early as six weeks). The physical signs are notoriously uncertain. 
Signs of consolidation and cavitation are important if present. The 
extent and locahty of the process is ascertained readily by roentgeno- 
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grams.^ Tlie prognosis depends somewhat on the etiology. Nine post- 
operative abscesses recovered spontaneously. In each instance either 
cure was accomplished in two months or the process went on to the 
chronic stage witli the usual sequelte. Commonly empyema results and 
occasionally septic brain abscesses occur. The prognosis of postpneu- 
monic instances is bad, the process leading to induration and bronchiec- 
tasis. Medical treatment consists of quieting the cough, and drainage 
of the abscess by change of posture. Surgical treatment may profitably 
be postponed for several montlis in instances of acute abscess. Thora- 
cotomy with drainage or lobectomy may be attempted after the disease 
has become chronic. Five in the series were cured by lobectomy. Very 
little can be expected of tlioracotomy with drainage. 

EosinopMlous Myocarditis in Diphtheria. — ^N uzuai {Jour. Am. Med. 
Assn., 1919, Ixxiii, 1925) by various blood stains found eosinophiles in 
the myocardiums of seven out of tvs’^enty-nine hearts of children dead 
from diphtheria. None were found in hearts of children dead from other 
infectious diseases. The eosinophilia had apparently no relation to 
serum treatment nor to the severity of the clinical syjmptoms. Eosino- 
philia was never observed in the structures of the conducting sj'stem. 
The His bundle was studied carefully and no changes characteristic of 
diphtheria were found, although slight changes and especially swelling 
may account for tlie frequent cardiac irregularities in diphtheria. Other 
factors, as m 5 mcardial and cardiac nerve lesions, may play an important 
part in the causation of arryhythmias. The cause of the eosinophilous 
myocarditis is not knorvn. The author reviews the various theories, 
and concludes tliat it is a result of positive chemotaxis. 


Acute Ascending Paralysis Among Troops. — Casamajor (Arch. 
Neurol, and Psychiat, 1919, ii, 605) under this heading reports several 
instances of the interesting malady described by Gordon Holmes and 
Bashford and Wilson as “ acute poljmeuritis.” Clinically there is fever 
from 100 ° to 103 ° F., lasting two to four days, accompanied by headache 
and general pains. This disappears and the patients resume their 
duties. After four days to a montli or even six weeks a paralytic stage 
makes its appearance, as a rule suddenly. The legs are affected first, 
then the tnmk and arms and finally respiratory paralysis occurs in the 
fatal cases. Occasionally the VII pair may be involved. The period 
of paralysis is usually complete in a very few days. The paralysis is 
flaccid, and if any musculature is spared it is in the distal portion of the 
limb. The sensory changes are usually of the stocking-and-glove dis- 
tribution. The spliincters are usually intact. The mortality is fairly 
Itigh. In non-fatal cases the paralysis slowly disappears and after six 
to eight months the patient has completely recovered. Pathologically 
there are congestion and hemorrhage in the arachnoid, thickening of the 
pia, absence of perivascular infiltration, increase of cellular neuroglia 
in the central gray, around the root fibers' and in the posterior ganglions, 
beginning degeneration of both a secondary and primary character in 
the anterior horn cell and some tract cells and marked primary and 
secondary degeneration of the nerve fibers where they lie in the arach- 
noid, always most marked in the motor fibers. In the succeeding article 
Kennedy (pages 621 to 627) describes the same affection under the 
title of “Infective Neuronitis.” 
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Antipyretics I, II, HE.— Barbour and Devenis {Arch. Int. Med., 
Chicago, 1919, xxiv, 611). The Benedict respiration chamber was used 
to study the respiratory exchange of five normal subjects. The dose of 
acetylsalicylic acid was 1 gm. or 1 gm. 25, and the experiments were 
carefully controlled. It was found that the CO 2 production and the O 2 ’ 
consmnption were, in the majority of instances, increased, showing 
therefore an increased total metabolism. The average heat production 
increase was 6.1 per cent, over normal controls. The respiratory quo- 
tient and the pulse-rate were not altered. After the preliminary study 
of normal subjects the same dose of the drug was exhibited and the 
same procedure used in the study of five febrile patients. It was deter- 
mined that acetylsalicylic acid exhibits marked antipyretic action in 
febrile subjects contrary to its effect on the normal controls. Heat 
elimination was increased 38.2 per cent. These experiments show that 
“acetylsalicylic acid, like other antipyretic drugs, exerts its tempera- 
ture-reducing action essentially by increasing the processes of heat 
elimination.” “ This action of acetylsalicylic acid is exhibited in afebrile 
stages and during convalescence, with resulting subnormal tempera- 
tures.” Antipyretics therefore “reduce the body temperature in fever 
cases (including temporarily afebrile and convalescent phases) but not 
in normal persons.” 


SURGERY 


UNDER THE CHARGE OF 

T. TURNER THOMAS, M.D., 

ASSOCIATE PROFESSOR OF APPLIED ANATOMY AND ASSOCIATE IN SUROBRY IN THE 
DNIYBRSITY OF PENNSYLVANIA; BURGEON TO THE PHILADELPHIA GENERAL 
AND NORTHEASTERN HOSPITALS AND ASSISTANT BURGEON 
TO THE UNIVERSITY HOSPITAL. • 


Treatment of Metastatic Carcinoma of the Spine by Deep Roentgeno- 
therapy. — ^Pfahler {Surg., Gyn. and Obst., 1919, xxix, 236) says that the 
roentgen rays when applied properly and in sufficient quantity upon 
deep seated cancer tissue may be expected to destroy the cancer cell, 
and this cancer cell is replaced by healthy scar-tissue, or fibrous tissue. 
When the disease is located in the soft tissues, it is replaced by fibrous 
tissue, and when located in bone it heals by bone sclerosis. As a result 
of this healing process, the patient is given prolongation of life, and is 
made more comfortable. One cannot expect the patient to make a 
complete, permanent recovery, for ultimately the disease is apt to show 
metastases particularly in the areas not treated. 


Megaduodenum. — ^Dubose {Snrg., Gynec. and Obst., 1919, xxix, 278) 
says that a search of the literature finds no recorded case of giant duo- 
denum in an infant. The symptoms in his case began when the child 
was three days old, and the patient was first seen by Dubose when eight 
weeks old. Gastro-enterostomy with pyloric occlusion is the operation 
of choice in partial obstruction at the duodenojejunal flexure in infants 



296 


PEOGRESS OF MEDICAL SCIENCE 


for tile following reasons: The dilated stomach is drained into the 
jejunum. Pyloric obstruction diverts bile and pancreatic fluid into the 
jejunum and prevents regurgitation into the stomach. Bile, pancreatic, 
and duodenal fluid with the contained hormones, so greatly needed, 
are more largely conserved than if the pylorus were not occluded. 
Regurgitation into the stomach and loss of fluids is lessened through 
cessation of vomiting — ^more certainly obtained in gastro-enterostomy 
with pyloric occlusion than in duodenojejunostomy. Pyloric occlusion 
is essential. Five months have elapsed since this operation was done, 
and the infant w^eighed then 12 pounds and 8 ounces. 


Futility of Bridging Nerve Defects by Means of Nerve Flaps. — 
SxooKEY (SurfiT,, Gynec. and Obsi., 1919, xxix, 287) presents a very thor- 
ough study of clinical, experimental and anatomical data from the 
literature and says that the repair of nerve defects by means of nerve 
flaps has not been definitely supported clinically, as evidenced by a 
critical study of the reported cases. Experimentally it has been shown 
that nerve flaps do not serve as conducting paths for the downgrowing 
neuraxes. Nerve flaps whether central or peripheral are merely degen- 
erated partial nerve segments. Continuity and union of neuraxes does 
not take place at point of suture. To avoid fallacious deductions it is 
important to distinguish between the level of the injury to the nerve 
trunk and the level at which muscular branches arise. Abnormal com- 
municating branches are not rare, particularly betv^een the median 
and ulnar. Such anomalies must be taken into consideration of any 
careful study of nerve injuries. Judging from the level of the lesion, 
muscles may not be presumed paralyzed but should be demonstrated 
paralyzed. Total movements may not be offered as e%udence of return of 
function. The action of individual muscles must be given. Reports 
of peripheral nerve injuries, to be of value, must be accompanied by 
motor, sensory and electrical findings. By the formation of nerve 
flaps from the central stump a portion of the nerve from which neuraxes 
must grow is removed. Distal as well as central flaps may sever mus- 
cular branches. By reversing the flaps they are taken out of their field. 
Thus the downgrowing neuraxes are prevented from reaching their 
muscles through these muscular branches, even were regeneration to 
take place. The nerve flap method to bridge nerve defects should be 
discarded in peripheral nerve surgery. 


Early Surgical and Orthopedic Treatment of Hemiplegia. — ^B yene, 
Taylor and Boorstein (Surg., Gynec. and Obst., 1919, xxix, 398) says 
that early operation vdthin two to four weeks, or even after a much 
longer period, may be indicated in hemiplegia: (a) Where the intra- 
cranial pressure threatens medullary strangulation, no matter what 
the site or nature of the lesion; (b) in extradural hemorrhage, with or 
without intradural hemorrhage, or cerebral contusion, where cerebral 
compression tlireatens life or permanent disability; (c) in intradmal 
hemorrhage of traumatic or spontaneous origin where cerebral com- 
pression threatens life or permanent disability; (d) in intracerebral 
hemorrhage where focal compression threatens life or permanent dis- 
ability. A subtemporal decompression and evacuation of the clot is a 
simple procedure and should be used in every case of fresh hennplegia 
where the above-mentioned indications are present. If the patient be 
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unconscious, an anesthetic need not be used, as the shock of the opera- 
tion is small. Even in old cases of hemiplegia decompression is of 
benefit. Decompression should be used even in cases due to embolism or 
thrombosis. The deformities and contractures of hemiplegia can be 
prevented. Patients with hemiplegia should be p nt in the same category 
as anterior poliomyelitis and receive proper orthopedic treatments from 
the beginning. Plaster splints should be applied immediately to prevent 
contractures. Massage and exercises are indicated and should be used 
intelligently. Proper use of the limbs should be shown to the patients 
and encouraged. In old and neglected cases deformities should be cor- 
rected and recurrences prevented. 


Gunshot Injuries of the Knee-joint in a Base Hospital. — David 
(Ann. Surg„ 1919, Ixx, 290) says that of the gunshot wounds of the 
knee coming to a base hospital after operation, 56 per cent, remained 
uninfected and 44 per cent, infected. Of the infected cases, 5 required 
amputations, with one ensuing fatality. Infeetion of the joint plays 
the most important role in decreasing the function of the joint. Early 
operation at the front, thorough debridement of the wound, removal 
of foreign bodies and loose bone fragments from the joint, and closure of 
the capsule of the j oint are the most important elements in preventing in- 
fection of the joint. Almost 50 per cent, of joints having fractures of the 
articular surfaces became infected after operation, whereas only 33 per 
cent, of other types of injury to the joint became infected. Of the high 
explosive fractures of the condyles of the femur nearly 60 per cent, were 
uninfected after operation. Fractures of the tibia did not do so well. 
Joints remaining uninfected after operation for fracture of the articular 
surfaces had normal motion, to 90 per cent, active motion in 70 per cent, 
of the cases. Whenever possible, injured or infected j oints were actively 
mobilized after operation, but active mobilization is not practicable in 
all war injuries of joints. Of the infected joints, all that were by neces- 
sity immobilized had only ten degrees or less active motion two months 
after injury.’ Of those actively mobilized immediately after drainage 
of the joint, two had normal motion and the remainder better than 
twenty degrees of active motion two months after injury. 


Surgical Treatment and Prognosis of Empyema Following La Grippe. 
— ^Leyva and Legendre {Surg., Gynec. and Obsi., 1919, xxix, 17) say 
that dm-ing the past year they had the privilege of treating in their war 
service 27 patients suffering from empyema, the empyema in all but one 
case following la grippe. Eight died and nineteen were cured or are 
recovering. They studied the cause of the high mortality and concluded 
that the prognosis in empyema is not based on the nature of the micro- 
organism causing the condition but principally upon the condition of the 
lungs. As pleurisy starts early with grippe, they believe it is best for 
the patients, to treat them medically by aspiration and injection with 
with specific sera, until the pulmonary symptoms have subsided. At 
this time surgical interv’^ention has every chance of success. The micro- 
organism causing the pleurisy has no bearing on the tjqie of operation 
to be performed. In pleurisy developing late in la grippe the pleurot- 
omy opening must be large, extending backward; resection of a rib 
is a necessity. The classic treatment consisting in drainage vdthout 
irrigation is the method of choice. 
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Meningococcus Meningitis at Camp Lee.— Haden (Arch. Int. Med., 
1919, XXIV, 514) reports a study of 31 cases of meningococcus menin- 
gitis occurring at Camp Lee. Twenty-one, or 67.7 per cent., showed 
unmistakable evidence of a generalized infection before there was a 
localization in the meninges. The mortality of the entire series was 
22.6 per cent. During tlie period of intraspinous treatment alone and 
combined intraspinous and subcutaneous treatment the mortality was 
37.5 per cent. On the other hand, during the period in which intra- 
spinous and intravenous therapy was. employed the mortality was 6.6 
per cent. The author believes that meningococcus meningitis, in 
probably every case, is primarily a generalized infection, with subse- 
quent meningeal localization. The use of immune serum intravenously 
makes a great advance in the treatment of the disease. He is also of 
the opinion that prolonged intraspinal treatment is very liable to result 
in permanent ill-effects from the involvement of the cauda equina and 
nerve roots. One advantage of intravenous treatment is that it 
decreases the number of intraspinal treatments necessary, thus minimiz- 
ing the harmful effects of intraspinal treatment. Haden reports one 
case in which an active meningeal infection recovered under intravenous 
therapy alone. 


The Activity of American Digitalis. — ^Pratt and Morrison {Jour. 
Am. Med. Assn., 1919, Ixxiii, 1606) have tested 28 samples of American 
grown digitalis and found that the best American digitalis, both wild 
and cultivated, is equal in activity to the best European. Specimens 
of high potency have been obtained from Virginia, Nebraska, Wis- 
consin, Minnesota, Oregon and Washington. The majority of samples 
of American digitalis examined were of low potency. No less than 
seventeen out of twenty-five samples of American digitalis were below 
the stardard of strength established by the Pharmacopoeia. This is also 
true of most of the digitalis imported from England and Germany. 
The average strength of the American digitalis, however, was ^eater 
thpri that of the imported digitalis that tiiey examined. All digitalis 
should be tested biologically before it is gathered in large quantities for 
therapeutic use. 

The Treatment of Thyrotoxicosis by Means of the Roentgen Ray. — 
Houmes and Merrill {Jour. Am. Med. Assn., 1919, Ixxiii, 1693) state 
that during the past five years they have treated at the Massachusetts 
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General Hospital 262 patients suffering from thyrotoxicosis by means of 
the roentgen ray. They think that the results have been sufficiently 
encouraging to warrant a more general use of this remedy. Of the 262 
cases there were 133 patients who, because of insufficient data, were 
excluded from the analysis of their results. Of the remainder, 34 
patients became clinically cured apparently as a result of the treat- 
ment. Sixty-eight patients were improved. This group was under 
treatment for a shorter period of time on the average and received a 
fewer number of treatments. Fourteen patients were either unimproved 
or made worse. Of this group, 2 died during the period of treatment 
from intercurrent disease; 1 died following operation. In one patient 
myxedema developed, probably as a result of overtreatment. The 
details of the technic of administration are given in the article. The 
authors believe that this method of treatment is not without danger. 
Too intensive treatment, especially in cases in which surgical treat- 
ment has been employed, may produce hypothyroidism, with the con- 
sequent symptoms of myxedema. Atrophy of the skin and telangiec- 
tasis may result in the region treated. The toxemia may be increased 
to a dangerous degree by the first treatment. Very careful dosage is 
essential to avoid this. In their summary the authors state that: 

(1) It is possible to decrease the activity of the thyroid gland and prob- 
ably to destroy its glandular structure by exposure to the roentgen ray. 

(2) Roentgen-ray treatment when appUed in cases of thyrotoxicosis 
produces a relief of symptoms and shortens the course of the disease. 

(3) A study of the basal metabolism before, during, and after treatment 
is of the greatest importance both as a means of diagnosis and as a 
check on the amount of treatment to be given. (4) The roentgen ray, 
accompanied by rest, should be tried in all cases of thyrotoxicosis and 
should be continued for a sufficient length of time to destroy at least 
the thymus before resorting to surgery. 


Stone in the Kidney and Ureter from the Standpoint of the Clinical 
Surgeon. — Ochsnee {Jour. Am. Med. Assn., 1919, ixxiii, 1105) advises 
in his article the administration of distilled water in large quantities in 
order to prevent the recurrence of kidney stone and renal colic. He 
states that he has made use of this method in an enormous number of 
cases, always with the result tliat the patients escape recurrences. For 
patients suffering from acute renal colic the use of morphin and 
atropin hypodermically, followed by the ingestion of two-ounce doses 
of glycerin with large quantities of distilled water, has seemed to the 
author to be of value in aiding the discharge of the stones spontaneously, 
especially when the patient was immersed in a very hot bath. 


Results in, the Modern Treatment of Diabetes. — Geyelin {Jour. 
Am. Med. Assn., 1919, Ixxiii, 1202) states that as the result of his experi- 
ence in the past four years in dealing with many diabetic patients 
treated according to the general principle laid down by Allen there are 
certain definite conclusions that can be drawn: (1) Diabetes in its 
severe and acute form is not limited to the first three decades of hfe 
but may be found at any age, although rare in persons over thirty. 
In his experience it is more common between fifty and seventy than 
between thirty and fifty. (2) Absolute adherence to the diet is essential 
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to a maximum degree of successful results in treatment. Otherwise 
unless the diabetes is very mild there is no hope. (3) Fast days and 
half-days are^of great help in the treatment of the majority of patients, 
but are not necessary as routine measures in all cases at all times. (4) 
It is vase for a patient under treatment to realize that he is not a normal 
person on a normal diet and to regulate Ins mental and physical activi- 
ties (and therefore Iiis caloric output) by his caloric intake. (5) Exercise 
should be advised only in exceptional cases and in proportion to the 
amount of energy afforded by the caloric intake. Rest rather than 
exercise should be urged. (6) Long-continued diets overbalanced in 
fat (ISO gm. and over) are harmful and their harmful effect is insidious. 
Aside from their immediate effects in the production of acidosis and 
glycosuria they have a depressing effect on tolerance. This effect is 
overcome only by long periods of low caloric intake. (7) We have no 
cure for diabetes, but we have a greatly improved method of treatment, 
particularly as regards prolongation of life and the avoidance of surgical 
complications, as many observers who have employed the general prin- 
ciples of treatment advanced by Allen will testify. 


PEDIATRICS 
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The Child and the State. — Shaw {Arch. Fed., August, 1919) says 
that a child should have the right to intelligent consideration before he 
is born, to be born well and to be kept well. To insure this is the pur- 
pose of all child welfare work. The State should give to all children a 
sound and liberal education. Every child should come periodically 
under direct medical and dental supervision, and if found defective 
should be followed up. Every cliild found malnourished should some- 
how or other be nom-ished and every child found verminous should 
somehow or other be cleansed. Skilled medical treatment should be 
available for every sick, diseased or defective cluld. Every cliild should 
'be educated in a well- ventilated classroom, or in some form of open-air 
schoolroom or classroom. Every child should have_ daily, organized, 
physical exercise of appropriate character. No child of school age 
should be employed for profit except under approved conditions. The 
school emdronment and the means of education should be such as can 
in no way exert unfavorable or injmious influences upon the health, 
growth, and development of the cliild. Dr. S. Josephine Baker has 
outlined a broad scheme of reconstructon and the child. She would 
have in each State a department of cliild welfare of equal importance 
with other State departments. The department should be divided into 
the following bureaus; (1) A bureau of child-caring institutions, winch 
would supervise orphan asylums, day nurseries, boarded-out babies, 
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and widows’ pensions; (2) a bureau of mental hygiene, which would 
have charge of all matters pertaining to mentally defective children; 
(3) a bureau of delinquency where the relation of crime to health would 
be studied and the prevention of crime in children would be supervised 
and the coiirts for children would be supervised as well; (4) a bureau of 
recreation, which would supervise playgrounds, physical training and 
play; (5) a bureau of child labor with the supervision of the child in 
industries and the carrying out of the child labor laws from the point 
of view of the child and not of the employer; (6) a bureau of child hygiene 
with the responsibility of the health of the children and their care from 
the prenatal period to adolescence. This bureau would control mid- 
wives, prenatal care, prevention of infant mortality, child welfare 
stations, health supervision of the child of the pre-school age, medical 
inspection and examination of school children; (7) a bureau of child 
legislation to prepare a children’s code which would consist of all essen- 
tial legislation to protect the child from the prenatal period to adoles- 
cence. 


Stammering. — ^Kenyon {Am. Jour. Dis. Children, December, 1919) 
contends that stammering in most cases begins in early childhood as a 
perversion of the normal processes of speech development. This per- 
version of the normal speech processes is dependent on emotional dis- 
turbances arising from the necessity of developing the speech function 
under the trying conditions of social interrelations. Thus there are 
aroused in the child more or less profound manifestations of so-called 
social emotions. Behind this exciting cause often lie congenital founda- 
tions and environmental conditions, which tend to encourage the 
natural childish tendencies to excitability and emotionalism. Natural 
childish characteristics — impulsiveness, lack of self-control, relative 
absence of knowledge and reasoning, apprehensiveness — as well as the 
doubtful, wavering, clumsy, state of partial development of the speech 
function, both constitute factors winch help to render the child sus- 
ceptible to this manner of speech perversion. The immediate psychology 
of the incitation to stammering involves emotional excitement, mental 
confusion, and the impulsive effort to talk while in this uncertain state 
of mind. The result is a speech panic, in wliich normal control of the 
peripheral speech machine is for the moment lost. In the background 
of this immediate mental picture lie various disturbing phenomena 
which add to the mental confusion. The beginning perversions of the 
speech act are often repeated; the stress of mind behind them becomes a 
more or less constant status of mind. These mental and physical per- 
versions play a harmful part in the general mental and physical physio- 
logical processes of development. Thus the susceptibility to emotion- 
alism and excitability slowly increase both as to uncontrollableness and 
to intensity, as well as to the physical manifestations in the peripheral 
organs of speech. All of this cannot go on for months and years without 
having its influence in perverting the development of the character in 
general. The advanced stammerer becomes a stammering person, 
rather than an entirely normal person who stammers. This fact renders 
the complete eradication of the disorder exceedingly difficult and calls 
for the beginning of treatment at the earliest possible time, preferably 
at the beginning of the manifestations. 
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Carotinemia— Hess and Mters {Jour. Am. Med. Assn., December 6, 
1919) report two cases in winch this condition was found. Their 
attention was attracted the yellowish complexion, which was not 
confined to the face but involved the entire body, with the most marked 
coloration of the hands, wliich also showed distinct signs of desquama- 
tion. The sclerotics were not at all involved. The urine was amber 
and the stools normally yellow. These cases appeared in a ward of 
about twenty-five infants and it was noted that these tvm babies were 
the only ones recei\dng a daily ration of carrots in addition to their 
milk and cereal. Then carrots were added to the dietary of turn other 
cliildren of about the same age. One, after an interval of about five 
weelcs developed a yellowish tinge to the skin and after two more weeks 
the second infant developed a similar tinge. On omission of the carrots 
the skin ^adually lost its yellow color and in the course of somqjveeks 
regained its normal tint. The blood as well as the plasma were found 
to be distinctly yellow. The pigment was soluble in purified petroleum 
benzin. It was evident that ^ere was present in these cases a systemic 
pigmentation brought about by the introduction of an excessive amount 
of carotin into the body. The pigment is non-toxic and leads to no 
physiological disturbance. Not only carrots but also any food which 
contains carotin in high degree may bring about this condition. The 
urine becomes a yellower tint. 


Antiueuritic Vitamin.— Daniels, Byfield and Loughun {Am. Jour. 
Dis. Children, December, 1919) publish the results of their observation 
on the babies in them clinic. They found that the addition of the anti- 
neuritic vitamin obtained from wheat embryo to the diet of babies 
supplied with food furnishing an adequate number of calories stimulated 
groudh. The beneficial influence of adding a specially prepared vege- 
table soup in sufficient quantity as part diluent in the milk, modification 
for infants is apparently due to the presence of tlie antineuritic vitamin 
contained therein. Both the alcoholic soluble material of the dried 
soup vegetable, and tlie water extract stimulated growth. The fact 
that the artificially-fed infant requires a larger amount of food than the 
breast-fed infant appears to be due to the relative paucity of diluted 
cow’s milk in the antineuritic vitamin. It is probable that failure to 
gain in infants and young children is often the result of an insufficient 
amount of the antineuritic vitamin in the food._ The diets of the young 
should be more carefully scrutinized with tliis in mind. 

Chemical Examination of the Blood in Children.— Chapin and Myers 
{Am. Jour. Dis. Children, December, 1919) publish their observations on 
the chemical examination of the blood of one hundred and forty-nine chil- 
dren. Thirty-eight of these were nephritics and sLx were diabetics. The 
results were practically tlie same as those that have been obtained in 
the adult, although the kidney of the child would appear to act some- 
what more efficiently than the Iddneys of the adult, resulting in slightly 
lower normal figures for the sugar, urea, creatinin and uric acid, and a 
slightly better' phenolsulphonephthalein test. Along tffis line it is 
shown that nephritis in children does not result so quickly in urea 
retention as in the adult and the prognosis is tlierefore more favorable in 
early life than in later life. Also creatinin' retention rarely occurs m 
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cliildren, being found in only four cases b/^this series. Of these two died 
of symptoms typical of interstitial nephritis. The authors regard the 
blood urea as a very helpful prognostic test in the nephritis of child- 
hood. The results of the phenolsulphonephthalein test are usually 
in accord with the clinical findings and'the blood urea. The carbon 
dioxid combining power of the blood is, a very reliable method of ascer- 
taining the severity of the acidosis in the diarrheal acidosis. 
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Frequency of Shoulder Presentation in Different Countries. — 
Ippolito {Gazetta degli Ospedali e dalle Cliniche, Milan, March 2, 1919) , 
has collected statistics from six different countries showing that the 
proportion of shoulder presentation ranges from 0.35 per cent, in 
America, 0.36 in England, 0.58 per cent, in Germany, 0.66 in France, 
0.71 in Austria. On the other hand Italy has an average of 1.40 per 
cent, shoulder presentations. In twenty years’ practice in Sicily in 
10,000 deliveries Ippolito encountered shoulder presentation in 0.2 per 
cent. Comparing the various races it is observed that shoulder presen- 
tation becomes less frequent the taller the mothers. While least 
common among Anglo-Saxons, it occurs most frequent among the 
Slavic races of Austria. However, the. distance between the lower 
margin of the xiphoid appendage and the upper margin of the symphysis 
pubis is remarkably constant in women,- irrespective of their height. 
Sicilian women are short but the shortness is in the legs, the length of 
the trunk and the distance between the xiphoid cartilage and the pubes 
are rather above than below the average. The writer insists then that 
the xiphopubic measurement is a very important measurement in 
obstetric practice. He believes that women are useful in preventing 
abuses among the poor worldng women in factories, improperly clad 
and wearing corsets. 


The Transmission of Rabies to the Fetus. — Remlingek {Bull, de la 
Acad, de med., April 8, 1919) has made experiments which confirm 
Konradi’s results. Wlien rabies is inoculated into animals they may not 
appear out of health for from one to three months, but the young born 
during this time show rabies and may have died before the mother con- 
tracts the disease. In Remlinger’s experience one animal developed 
rabies one hundred and twenty-ti\'o days after the inoculation. This 
was sixty-eight days after the birth of the yotmg and thirty-eight days 
after the death of the last one of the young. In some cases a year 
elapsed before the mother died from rabies contracted from the fetus. 
Young animals may be apparently healthy and yet if infected in the 
uterus may develop rabies at any time without further contact. It has 
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often been said that an animal that has never been exposed to the bite 
cannot acquire rabies but the experiences related illustrate tlie fact that 
the fetus might become immunized by small quantities of the rabies 
traversing the placenta. In some cases it is thought that rabies produces 
otlier clinical pictures than that of typical hydrophobia or paralytic 
rabies. 


The Corpus Luteum in Neurologic Practice. — Cltmaco (JSndo- 
crinohgy, March, 1919) employed corpus luteum in some cases of male 
neurasthenics. Organic nervous diseases and the early stages of 
dementia precox were treated. In these no result was obtained. It 
had no effect upon the blood-pressure where arteriosclerosis was present. 
The best results were obtained in young females, less successful in the 
natural menopause and where a surgical menopause had been brought 
about there were no results. The drug did better when given by mouth. 
Two grains was as large a dose as indicated. The best results were seen 
in cases where there was evidence tliat the native corpus luteum was still 
present, but the giving of this cannot replace the natural functions. If 
menstruation is discontinued because the secretion of a gland, such as 
the pituitary, is disturbed corpus luteum will not bring on menstruation. 
The writer believes that this substance has a specific action and tliat 
administered extracts do not have the same success as tlie native hor- 
mone, but that the extract stimulates the native corpus luteum to 
function. 


Hemorrhage of the Newborn Successfully Treated by Transfusion. — 
Lowenburg (Jour. Am. Med. Assn., May 31, 1919) reports the case of a 
girl, two days old, brought to the hospital bleeding profusely from tlie 
mouth, nose and rectum. The attending physician reported that the 
child had hematemesis the second day after birth. The child when 
admitted was very weak and pale and the cause of the bleeding could 
not be found. Ten cubic centimeters of sterile horse serum was immedi- 
ately administered and under the skin normal salt solution. The child 
continued to bleed. Examination of tlie mouth and nose revealed 
nothing to explain further bleeding. The child was apparently mori- 
bund and stuporous, dissolution seemed to be a matter of minutes. 
Immediate blood transfusion was decided on. The blood was injected 
directly into the longitudinal sinus at the posterior angle of the anterior 
fontanelle. The infant was removed to the operating room, the head 
shaved, iodin applied over the fontanelle, SO c.c. of whole human 
blood. During the operation the patient ceased to breathe and was 
-thought to be dead. The heart sounds could still be heard. Eighty 
cubic centimeters more of blood were injected directly into the skin of 
the abdomen. Artificial respiration was used and after several gasps 
the child breathed. The color of the child grew steadily better,’ the 
bleeding ceased almost Immediately. A second transfusion was con- 
templated but proved unnecessary. The child went on to recovery, 
but had for some time an irregular temperature. Examination of blood 
in the beginning of the child’s treatment showed hemoglobin, 20 per 
cent.; red cells, 1,400,000; white cells, 12,000. On March 19, 1919, 
hemoglobin, 65 per cent.; red blood cells, 2,360,000; white blood cells, 
10)000,000. The differential count was of no interest. On April 1, 1919, 
hemoglobin, 80; red blood cells, 3,600,000; white blood cells, 8200, 
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To What Extent Must We Depend upon the Microscopic Exami- 
nation to Support the Diagnosis of Ectopic Pregnancy. — Catukani 
(Am. Jour. Ohst., June, 1919) has studied 100 specimens by microscopic 
examination to determine the presence or absence of ectopic pregnancy. 
These specimens consisted of Fallopian tubes and ovaries removed after 
the clinical diagnosis of ectopic gestation had been made. Of these 85 
produced positive microscopical evidence of the condition. The ragged 
appearance of the tubes and their ruptm-e is almost pathognomonic of 
ectopic pregnancy. In 42 cases of rupture only 1 was negative. Where 
there has been complete tubal abortion and hematosalpinx whieh has 
persisted for some time, it is difficult to find positive evidence of ectopic 
pregnancy. In any considerable number of cases submitted to careful 
microscopic examination the percentage of negative cases is small. In 
hematosalpinx and hematocele arising from causes other than pregnancy 
microscopic examination is not always conelusive. The old teaching 
that hematosalpinx and hematocele are nothing but accidents of ectopie 
pregnancy must be revised. It is safer to take the ground that ectopic 
pregnancy causes hematocele unless the contrary can be proved, clinical 
data remain of tlie greatest importance. 
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Roentgen Therapy in Benign Bleeding. — The results that have been 
obtained in the gynecological department of the University of Zurich 
dm'ing the years from 1914 to 1918 in the treatment of benign uterine 
hemorrhage by means of the roentgen ray have been presented by 
Matstdach (Corres.-Blatt f. Schw. Aerzte, 1919, xlix, 1449) with much 
enthusiasm. During this period there were 45 cases of climacteric bleed- 
ing in which there were no demonstrable pathologic changes in the uterus 
or the type that is usually designated chronic metritis and which were 
very rebellious to internal medication. The amount of the treatment 
varied to some extent with the age of the patient although as a whole 
the average patient required 4 series before results were obtained. 
The series that was used consisted of a five-minute radiation in each 
of three fields on one day, followed radiation in three different fields 
on a follovdng day and finally in three other fields on the third day. 
Between series there was a three weeks interval. The details of the 
technic that was followed are fully described by Mandach but need 
not be considered here. Suffice it to state that of the 45 cases of metro- 
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patWc bleeding, complete amenorrhea was obtained in 41; in three 
patients there was amenorrhea for a few months and then the menstrua- 
tion returned but in very small amount, while in one patient menstrua- 
tion continued unchanged in spite of the fact that she had been sub- 
jected to 16 series. Of course in all of these patients a preliminary 
curettage was performed in order to rule out the possibility of a malig- 
nant tumor being the cause of the disturbance. The results that were 
obtained in uterine fibroid cases were also very satisfactory. There 
were 168 cases that were subjected to the rays, most of which were 
bleeding freely when the treatment was undertaken. Of these patients 
there are 108 that have not had any bleeding for over a year, 52 have 
been free from bleeding for over three months but it has not yet been a 
year since the last treatment, so that it is too early to tell the ultimate 
result. Eight patients have had a return of the bleeding, but in four 
of these a single massive treatment served to cause a permanent amenor- 
rhea, while in the remainder the treatment was absolutely without 
effect. These results are certainly very satisfactory when we consider 
that these patients have been freed from their chief sjunptom, bleeding, 
without any danger to life during the course of their treatment. Many 
of these patients had only 20 to 30 per cent, of hemoglobin when they 
began treatment, but the blood constantly improved and by the time 
the treatment was completed they were in such a condition as to be 
able to carry on their usual duties. The question is often asked relative 
to the manner in which the roentgen rays produce these results, that is, 
whether the influence of the rays is on the uterus itself or whether it is 
merely by the effect on the ovaries that the amenorrhea is produced. 
Mandach states that in his work he has paid special attention to the 
size of the uterus before and after treatment and he concludes that 
there is practically no change in the uterus, so far as size is concerned, 
in the large majority of cases. Therefore he believes that the maximum 
and principal effect of the rays is due to the ovarian atrophy which is 
analogous to a castration. 

Renal Fluoroscopy at the Operating Table. — Braasch and Carman 
{Jour. Am. Med. Assn., 1919, Ixxiii, 1751) comment upon the difficulties 
involved in many cases of renal stone of actually finding the calculus 
after the patient is on the table and the Iddney is exposed. It is apparent 
that a more accurate method of examination of the kidney at the time 
of operation is desirable since the usual roentgenographic examination 
at the operating table is an awkward procedure and requires too much 
time. It would seem that if fluoroscopic examination when the kidney 
is brought out of the wound could be made practical, the various diffi- 
culties surrounding lithotomy would be readily overcome. Talcing 
advantage of the recent improvement in fluoroscopic apparatus, they 
have employed for this purpose a machine which is essentially the same 
as that used in the base and fleld hospitals of the army,_ with certain 
minor changes which make it adaptable to civilian practise. Such an 
instrument consists of a transformer and autotransformer enclosed in a 
metal cabinet mounted on large castors for portability. To the cabinet 
is attached a tube stand with a horizontal arm having universal joinfe 
for supporting the tube. The tube is of the Coolidge radiator self- 
rectifying type, mounted in a lead glass shield. The -unit is small and 
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compact, requiring less than 2^ square feet of floor space. It is of light 
weight, is portable, and has no moving parts which might cause noise 
and vibration. The current is turned on and off either by a hand or a 
floor switch. These portable units may be operated from the ordinary 
lamp socket without special wiring. As an essential preliminary in the 
teclmic, the roentgen-ray operator should wear goggles of smoked glass 
for about fifteen minutes before the observation is to be made in order 
that he may have the necessary dark-accommodation and retinal percep- 
tion. The roentgen-ray unit should be placed as close to the operating 
table as possible and lie rays focussed tlu'ough a small diaphragm so 
that they will pass through the delivered kidney on the fluoroscopie 
screen. When the fluoroscopist is ready to make the roentgenoscopic 
examination, the hooded screen held in the left hand is placed over the 
eyes and the goggles are removed and the current is turned on by means 
of a foot switch. In the right hand is held a sterilized metal-tipped rod 
18 inches long with which Ae fluroscopist accurately points to the stone 
shadow in the kidney. The exposure is short, requiring little more than 
a flash and the various details can be arranged so that there is no inter- 
ference with surgical asepsis. 


Etiology of Tubal Pregnancy. — ^M iller {Surg., Gynec. and Ohst., 
1919, xxix, 560) has had a dozen or more cases with a history about as 
follows; A woman misses her period and not wishing to go through 
pregnancy, begins after a few days to take drugs to bring on menstrua- 
tion or to produce an abortion, or perhaps she introduces catheters or 
other bodies into the uterus. After an interval of a few weeks, she 
exhibits the signs and symptoms of a tubal pregnancy and operation 
shows this to be the true condition. The number of such cases which 
he has had has been so great and the histories so typical that he has been 
forced to the conclusion that there is a causal relation between the 
taking of oxytocics, and perhaps the other measures commonly 
employed in the production of an early abortion, and tubal pregnancy. 
Although he has no definite or experimental data to con&m such a 
conclusion, the arguments in its favor can be briefly stated as follows: 
(1) Impregnation can occur just before a menstrual period. (2) The 
length of time between the fertilization of tlie ovum and its implanta- 
tion in the uterine cavity is generally given as between seven and nine 
days, but it may be longer. (3) Anything which interferes with the 
passage of the ovum along the Fallopian tube is recognized as a cause 
of tubal pregnancy, such as tumors in the uterine wall, chronic salpin- 
gitis and torsions of the tube. Ergot and similar drugs produce con- 
tractions of the uterine muscle and perhaps of the tube and the intro- 
duction of foreign bodies into the uterine cavity likewise produces such 
contractions. These contractions of the uterus must interfere ^\’ith the 
passage of the fertilized ovum down the tube and thus they would tend 
to the production of a tubal pregnancy. Thus it seems entirely possible 
to produce a tubal pregnancy in the attempts to bring on an early 
abortion. 


Temporary Sterilization of the Female. — In those cases where it is 
advisable to produce a temporary sterilization of the female, Turenne 
{Stirg., Gyncc. and ObsU, 1919, xxix, 577) of Uruguay has suggested the 
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following operation: After the integrity of -the adnexa is established, 
the broad ligament is held with two hooked forceps in a way to present 
amply its anterior surface. Ten or 15 millimeters from the lower tubal 
border and near the ostium he makes a 15 or 20 millimeter incision in 
Ae anterior layer of the broad ligament, separates the edges of the 
incision and hollows out in the cellular space wliich separates the two 
layers of the ligament a little pocket sufficient to contain the tubal 
ostium. The ostium is folded in tliis pocket and sutured and for greater 
security it is fixed to the ligament at a separate point near the tube. 
In tliis manner the organ retains sufficient mobility, it is not violently 
kinked and prolonged observation does not show any circulatory dis- 
turbance of any sort. With tliis technic, one can be certain of being 
able later to do with ease a salpingostomy and to adjust the opening 
to the ovary. 
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The Fate of Bacteria Introduced into the Upper Air Passages. — 
A study of the localization, growth and disposal of microorganisms in 
the upper respiratory tract may aid materially in the study of the 
carrier problem, chiefly by indicating that for tlie development of a 
carrier state some anatomical anomaly or pathological condition of the 
upper air passages is a primary requisite. This work which was carried 
out vdth cultures of sarcina lutea, may not be directly applicable to 
virulent organisms. Bloomfield {Avi. Rev. The., 1919, iii, 553) 
employed a culture of sarcina which grew well in symbiosis with the 
common mouth organisms. The individuals used in the work had only 
minor abnormalities of the upper air passages, and none showed sarcina 
in preliminary cultures from the regions studied. He found that 
sarcina swabbed on the tongue practically disappeared witliin one 
hour. In the nose, a heavy inoculation persisted longer, but in only 
one out of five instances, could the organism be recovered after twenty- 
four hours. In the tonsillar crypts, Bie bacteria were no longer found 
after one hour in two cases out of four, and all four were clear before 
twenty-four hours. The pharynx was also cultured in the individuals 
receiving inoculations on the tongue and into the nose. The cultures 
indicated very little spread of organisms and no persistence in ^s 
region. These findings point to the presence of an effective mechanism 
for the disposal of organisms in the upper air passages. The author 
next gave his attention to the study of this protective mechanism. The 
laclirymal secretion he considers in no way bactericidal. In the_ nasal 
passages, the secretion is scanty, but here the backward sweeping of 
the ciliated epithelium is to be considered as well as the peculiar stmc- 
ture of these'air passages, and the author believes that other than just 
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at the anterior nares, no permanent nasal flora exists. The mouth and 
throat, on the contrary, offer a favorable site for bacterial growth, as 
has been frequently shown by the presence of a definite flora even in 
the presence of the best possible oral hygiene. The flushing action of 
the abundant secretions here is a large factor of safety. The author 
points out that test-tube experiments are not lacking to show the 
inhibitory action of saliva on a variety of organisms, while studies 
in vivo have not been reported. He performed a number of well con- 
trolled experiments, which seem to indicate clearly the inhibitory and 
bactericidal action of saliva on sarcina lutea. This action was quite 
rapid, and was independent of the effect upon bacteria normally present 
in the saliva. In brief, he found that cultures made at intervals up to 
twenty-fours hours from suspensions of sarcina in saliva yielded rapidly 
decreasing numbers of colonies of sarcina. The number after fifteen 
minutes was much reduced, only an occasional microorganism could 
be found after one hour, and none after two hours. The reaction of the 
saliva had apparently no influence, as the sarcina were readily grown 
in media of a slightly wider range of reaction than that found in the 
various specimens of saliva studied. There are a number of pathogenic 
bacteria which have been shown to flourish better in saliva than in 
broth, notably the pneumococcus. The meningococcus, too, has been 
found to grow better in media to which a little saliva is added. It 
would seem that the fate of sarcina lutea is well established by the 
present study, but how far inference by analogy may be carried is 
indeed debatable. The author promises further reports on other 
organisms. 


Histological Changes in Squamous-cell Carcinoma of the Cervix of 
the Uterus after Radiation. — ^Justification for the use of radium in 
medicine can usually be determined by a more or less superficial 
examination. The exact problem in defining the effect of radium rays 
on normal and pathological tissue, however, requires a thorough under- 
standing of both the radimn and the malignant growth. Although 
many investigators have been impressed with the marked change in 
the relative amounts of parenchyma and stroma following irradiation. 
Alter (Jour. Med. Res., 1919, xl, 241) believes that the chronological 
sequence of the alterations in radiumized tissues is of utmost importance 
and cautions iigainst drawing the generalized conclusions from an 
individual type of growth. In a series of 275 cases of squamous-cell 
carcinoma of cervix, ample opportunity was afforded to study several 
specimens from the same case representing different stages after radi- 
ation. The amount of radiation varied greatly, due to the proximity of 
application, but the error can be reduced to the minimum if a standard 
dosage with a varying time factor is assumed. The histological technic 
consisted in the judicious employment of various fixing and staining 
methods. The author calls attention to the fact that most cancers of 
the eervix arise from the basal-cell layer and are, therefore, non-keratin- 
izing. Immediately after radiation, there is a latent period, the dur- 
ation of which varies and cannot be determined without experiments. 
The earliest changes are inflammatory in nature and consist in an 
extensive eosinophilic infiltration as w^ell as the formation of many 
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young, engorged blood ehannels with free hemorrhage and edema. 
After the first week, definite changes in the tumor cells occur and remain 
dominant. Both tlie nuclei and protoplasm swell, the former becoming 
uniformly pyluaotic and their staining affinity changing from basophilic 
to acidophilic. A progressive vacuolar degeneration along with the 
eosmophilia, siiggests profound chemical destruction. The tissues 
nearest tlie radium suffer first and, depending on the treatment, may 
resume malignant activities or proceed to more advanced retrogression. 
After continued radiation, mitotic figures disappear, usually in the 
second week and the stroma begins its ever-increasing advance, at first 
becoming diffuse so that the carcinoma really resembles a sarcoma. 
Later, the parenchjuna is split into irregular islands by bands of cellular, 
young connective tissue. From the third week onward the chromatin 
substance suffers markedly, until, nuth dispersion of the nuclei it forms 
irregular globules and a diffuse mesh-work. About nine weeks after 
radiation, groups of peculiar, foamy, chromatin bodies occur in the 
stroma wliich increases in amount mth a consequent decrease in the 
parenclijuna. The author calls especial attention to the primary 
destruction of the tumor cells by the radium rays and the secondary 
increase in the connective tissue, which, wliile never actively pro- 
liferating, increases in volume, later only to contract into the usual 
collagenous or hyaline scar tissue. 
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Health Activities in Colleges and Universities. — Sundwall (P-iihlic 
Health Reports, No. 45, xxxiv, 2489) gives the following as a summary 
of an exhaustive treatment of the subject: (1) Aims: The University 
Health Service endeavors to be a most potent factor in reducing to the 
very minimum that large annual academic and economic loss which is 
due to the indisposition and illness of students. Further, its aim is to 
help each student entering the university to possess a healthy, vigorou^ 
active and harmoniously developed body. The University Health 
Service stands for positive health. (2) Activities: There are three main 
divisions to its activities: (c) Personal attention, (b) sanitation, and 
(c) education, (a) The personal division is concerned with the physical 
examination of all students. Complete physical records should be kept. 
From each record can be determined in a large measure, just what pro- 
cedure is necessary to keep the student in the best physical condition 
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during his academic life. The following are some of tlie branches of tbe 
work in the personal division; (i) Provisions for maintaining tbe health 
of the normal, healthy student by means of proper exercises, etc.; (n) 
protection of the physically sound student from communicable diseases 
that are constantly creeping into the university, by the early detection 
and isolation of all cases of communicable disease — tuberculosis, typhoid 
fever, smallpox, scarlet fever, mumps, measles, etc.; (m) provisions 
for the care and treatment of all such cases of communicable diseases; 
(iv) reconstruction-reclamation; correction of defects, advice and 
treatment to all subnormals; (v) advice to and treatment of all ill 
students, (b) Division of .Sanitation: The students’ environment must 
be made as hygienic as possible; hence this division concerns itself 
with the sanitary conditions affecting the student both on and off the 
campus. . (c) Education; Finally, every student in the university must 
be made familiar with the elements of personal and public hygiene. 
Education in these important matters is carried on by means of courses 
in these subjects, daily bulletins, exliibits and lectures. 


Determination of Bacteriotropic Content of Antimeningococcic 
Serum. — Evans (Public Health Reports, No. 43, xxxiv, 2375) suggests 
that inasmuch as the pathology of cerebrospinal meningitis indicates 
that the bacteriotropins are concerned in the defense of the body 
against the meningococcus, the determination of the content of these 
antibodies in therapeutic serums should be of more value than the 
estimation of agglutinins and complement-fixing antibodies. A group- 
ing of meningococci in accordance with bacteriotropic determinations 
is given, and it is shown that there is a fair correlation of these groups 
and the groups established by agglutination reactions. The content 
of the various antibodies in different serums does not always run parallel, 
and the same is to be said with respect to the loss of antibodies through 
the operation of unfavorable influences. The test is regarded as a valu- 
able one for the testing of commercial serums. 


Field Experiments in Malaria Control. — Rose (Jour. Am. Med. 
Assn., 1919, Ixxiii, 1414) states that for the average town in our 
Southern States having a thousand or more inhabitants and a rear 
sonably high infection rate, malaria control by antimosquito measures 
is economically feasible; it is, in fact, a sound business investment. 
In heavily infected regions, in wliich the cost of mosquito control 
would be prohibitive, the amount of malaria may be greatly reduced 
by resort to screening, to immunizing quinin, or to destroying the para- 
sites in the blood of the human carriers. The indications would seem, 
in fact, to justify the hope that by the systematic application of these 
measures the malaria in a community may be held within reasonable 
bounds, and that this result may be accomplished within limits of cost 
that the average community may well afford. The people in these 
communities are prepared to pro^dde the funds by public taxation for 
malaria control when they have been shown by demonstration that the 
program proposed will accomplish definite results that justify the 
expenditure. The results thus far accomplished would seem to justify 
continuing these field experiments until the principal procedures that 
have been found useful in controlling malaria have been pretty thor- 
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ouglily tested, separately and tlius evaluated. It will tlien be possible 
to operate intelligently a combination program in which each control 
measure will be given its place and will receive varying emphasis from 
time to time according to the local conditions that have to be met. 
This freedom in the use of our tools will in turn contribute toward 
the object that we have in view, namely, the highest degree of malaria 
control consistent with a reasonably low per capita cost. 

The Ultimate Seasonal Infection of Malarial Fever, with the Mos- 
quito Carrier as the Indicator.— jMayne iPvhlic Health Reports, 1919, 
XXXV, 1969) believes tliat by the dissection of mosquitoes and the 
detection in tliis manner of those carrying malarial parasites it is 
possible to apply measures of protection more intelligently than other- 
■wise. The follovung from the “Discussion and Summary” indicates 
the field of usefulness of the measure: “Protection against malarial 
fever tlirough prophylactic means, afforded by a knowledge of tlie pres- 
ence of infective organisms in the mosquito, is a measure placed at the 
disposal of the sanitarian. Tins is offered through biological research, 
using the insect host as an indicator. There is a date (differing for place 
and year) up to wdiich time mosquitoes are infective and beyond which 
time they are not. After this date malaria is not contracted by man. 
A knowledge of terminal infection with tlie mosquito as an indicator 
has considerable sanitary value, and it can be applied in a practical 
way by using it as a guide in deciding on the discontinuance of sanitary 
protection at a time wdien the mosquito no longer plays a pathological 
role. It furnishes the basis for the determination, in a selected zone, 
of a time when it is safe to curtail sanitary-control measures. Thus, 
needless expenditures of public funds may be averted in such cases , 
where such funds are limited to malaria control — ^where it is not the 
purpose to eradicate the mosquito merely as a pest. Applied practically, 
this indicator would operate in this manner: Assuming that November 
1 was the date determined as that of ultimate mosquito infectibility, 
and it was desired to recommend tlie safe time at whieh to discon- 
tinue oiling or other larvicidal measures, allow eighteen days for com- 
plete transformation from the larval stage, and twelve days for the 
adult mosquito to become infective, a total of thirty days to be counted 
back from the date of ultimate infectibility. The date to be named for 
the safe discontinuance of operations against the mosquito as an 
infecting agency would then be October 1. 
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Through the kindness of my colleague, Professor Chevalier 
Jackson, an opportunity has been given to study the physical signs 
in a considerable number of patients with foreign bodies in the 
bronchi, ■ This study is a discussion of the clinical aspect of some of 
the problems presented. No attempt is made to discuss the other 
phases. Dr. Jackson has done this in various publications, and a 
summary of many of the points can be found in a recent article.^ 
The study of these cases suggests a munber of clinical problems: 

(1) How frequent is the occurrence of foreign bodies in the bronchi? 

(2) What symptoms and signs are there which are diagnostic or 
suggestive of their presence? (3) Is there any clinical pictme or 
are there physical signs suggestive of the presence of a foreign body 
in the absence of roentgen-ray findings? (4) Are there definite 
physical signs suggestive of a particular kind of foreign body? 
(5) To what extent can we reduce the chance of error in failing to 
recognize the presence of a foreign body in a bronchus? 

It is evident that we have to discuss very different sets of con- 
ditions, and that no one description can cover all the cases. Thus 


1 Read at the meeting of the Association of American Physicians, June, 1919. 
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we liave certain signs due to the foreign body and the local reaction 
set up it, and others due to changes in the lung supplied by that 
bronchus. The character of the foreign body is important; a safety- 
pin may do little damage while a peanut causes marked changes 
very rapidly. One foreign body plugs a bronchus completely, 
another acts as a ball val've. Pus forms below the foreign body and 
may be retained or escape. The secretions may be forced into 
bronchi other than the one in'volved, or from the affected lung into 
the bronchi of the opposite one, so that signs are found on both sides. 
The signs may change greatly from hour to hour in acute cases so 
that any set description fitting all cases is out of the question. 

1. The Frequency of Foreign Bodies in the Bronchi. It is 
quite impossible to give any statement on tins point. In the 
Jefferson Hospital material they are comparatii’’ely common, but 
tills is exceptional, as the patients come from all parts of the United 
States and Canada to consult Dr. Jackson. Two things suggest 
that such cases are more common than we have generally supposed. 
One is the number of patients who come with a history which shows 
that for months or years a , foreign body has been present and 
unsuspected and the other is the number of patients from the near 
neighborhood T\dth a foreign body, but without suspicion of it on 
their part. The roentgen rays have aided greatly in the recognition 
of certain foreign bodies, but there are substances wliich do not 
show in a roentgen-ray plate, and it is for the recognition of these 
that a study of the physical signs is particularly important. Cer- 
tainly, the impression has been strongly forced upon me that the 
condition is much more common "than the majority of us have sus- 
pected and my memory brings up cases seen in lie past in which 
the presence of a foreign body was probably overlooked. 

One point deserves emphasis in this connection — the history. 
Most of us would suppose that there would be small chance of a 
foreign body passing into the trachea and then to a bronchus without 
marked acute symptoms which could not fail to be noticed. We 
must realize that this is not necessarily the case and that fairly 
large bodies may reach the bronchi without any acute symptoms. 
For example, in one case (No. 611®) there was no definite history 
as to when the foreign body, which was an atomizer tip, had been 
aspirated. The patient knew nothing of it, but on searching his 
memory remembered that about eighteen months before a tip had 
disappeared. This particular patient had been thought to have 
tuberculosis. At the time of wniting this paper a boy of eight 
years of age is under observation. • He was sent to the clinic for 
some laryngeal condition and examination shows part of a collar- 
button in a bronchus. No history can be obtained of any acute 


3 The numbers are those in Dr. Jackson's series, and are given to identify the 
cases when reported elsewhere. 
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onset and there is no clue as to the time of aspiration. Such cases 
emphasize the need of caution in concluding that the introduc- 
tion of a foreign body must cause some symptoms or disturbance 
which can be noted. This point cannot Ipe too strongly empha- 
sized. 

My impression is that thes^ unrecognized cases of foreign bodies 
in the bronchi are by no means rare. Naturally the greatest diffi- 
culty arises in the instances in which the body cannot be recognized 
by the roentgen rays, probably in from 10 to 15 per cent, of all 
cases. There are two sharply defined groups of unrecognized cases. 
The first is that in which the body sets up a very acute inflammatory 
process and death follows in a short time — ^the diagnosis of pneu- 
monia usually being made. This is particularly likely to follow the 
aspiration of some variety of nut, especially a peanut, by a young 
child, and how many of these cases occur we have no means of 
knowing. The younger the patient the more acute this process 
usually is and in such cases it is evident that the history is often not 
complete. The other group is that in which marked changes are 
set up and the symptoms become chronic, a diagnosis of pulmonary 
tuberculosis or bronchiectasis being made. In such a case in an 
adult seen some years ago there were marked signs over the lower 
right lobe. We suspected the possibility of a foreign body but 
there was no history to suggest it and repeated roentgen-ray exami- 
nations did not aid. After eighteen months of illness she coughed 
up a small piece of bone. This was followed by rapid recovery. 

2, Clinical Features Caused by Foreign Bodies. The 
greatest possible diversity occurs as the signs vary markedly. A 
safety-pin, particularly if closed, is not likely to cause much change 
in a short time while a screw or tack which plugs a bronchus results 
in rapid changes. One substance may plug a bronchus or set up 
inflammation which does the same thing, and another may entirely 
plug a bronchus at one time and a little later allow air to enter past 
it, so that it is evidently impossible to give any exact account of 
the signs. The foreign body is more often on the right side and has a 
tendency to go to the bronchi supplying the lower lobes. 

The change in the signs in a short interval is a striking point. In 
some cases this is apparently due to a change in position of the 
foreign body, in others air may enter at one time and not at another. 
Thus in one patient the signs suggested collapse of the involved lobe 
and a few hours later it was apparently overdistended, suggesting , 
a valve action of the foreign body. The amount of secretion and the 
effect of coughing on its expulsion may cause rapid changes in the 
signs. ^ The signs may be local or general; it is not uncommon to 
find signs over both lungs. Emphasis should be placed on this 
point, as in some cases the signs are more diffuse on the unaffected 
side. This may lead to serious error and appears most likely to 
occur in the younger patients, 
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There is only one sign which has been present in every p<atient 
seen by me, and that is decreased expansion of the affected fide. It 
may be the only sign present, as in the following case: 

No. 697 . The patient was a woman, aged thirty-two 3-ears, 
who, two weeks before, coughed while holding a safet3--pin 
in the mouth and aspirated it. She felt some soreness in the 
tlu'oat, followed by a ticlding sensation and a hacking cough. 
Two days later she had more severe coughing, followed b3f pain 
in the upper right chest. On admission she complained of 
slight cough and pain in the right side of the chest. On exami- 
nation there was only one sign to be found — diminished expansion 
of the left side. The percussion note and the breath sounds were 
clear. No rales were heard. In -view of this the opinion was 
given that the foreign body was on the left side, but that there 
was no clue to its position be.yond that. The roentgen ra}- 
showed an open safet3^-pin in the left bronchus without aiw 
evidence of a pathological process in the lung beyond the pin. 
Dr. Jackson removed the pin and tlrree hours afterward the 
e.xpansion was absolute^’’ equal on the tivo sides. 

In some cases it has been possible to hear rales, which maj" be 
described as rather characteristic, over a small area. In each case 
in w^hich they have been observed the foreign 6063’- was metallic, 
but the cases are too few to draw an3' positive conclusions. These 
particular rales ma3^ be described as ver3’' fine and softer than tlie 
early crackling rales heard in lobar pneumonia. The3" ma3’^ be com- 
pared to the crackle made b3^ very fine tissue paper. In tlie tv-o 
cases given there was no other evidence of an3^ change in the lung 
tissue made out b3’^ physical or roentgen-ra3’^ examination. 

No. 683 . The patient -was a girl, aged eighteen years, who 
was having some dental work done on December 23 , 1918 . A 
dental root-canal reamer was placed in tlie tooth and tlie 
dentist turned to get another instrument. The patient felt the 
reamer slip out of the tootli and lodge on the tongue. She 
tried to take hold of it, but it disappeared. She had a parox3- 
smal attack of coughing but did not feel any sensation of a 
foreign body in the throat or air passages. Turn da3’^s later 
she took ill with what was regarded as an attack of influenza, 
with which she had a severe cough and considerable sputum. 
After tliis she was veiy weak and had some cough, which was 
slight^ productive. She complained of an occasional sharp 
shooting pain in the lower left thorax, which seemed to be 
brought on b3’' coughing. On admission on January 31 , 1919 , 
examination showed slightly less expansion of the lower left 
- thorax. The percussion note seemed equal on the two sides. 
The breath sounds were very feeble on both sides, and tins 
seemed to be ratlier more marked over the lower left lobe. In 
the lower left axilla there were ver3’' fine crackling rales, winch 



MCCRAE; FOREiGlsr BODIES THE BRONCHI 3l7 

seemed to come from a distance. They were heard mostly at 
the end of inspiration' and were slightly more marked on deep 
breathing, but were never loud. There were no definite signs 
of any solidification in the lung tissue. The roentgen-ray study 
' showed the foreign body in the left lower lobe bronchus. There 
was no evidence of change in the lung beyond it. The reamer 
was removed on February 1. Dr. Jackson found the trachea 
very red and infiamed.- The left bronchus showed a high degi’ee 
of infiannnation, with a(hierent masses of thick secretion which 
surrounded the Weign body, part of which was in the posterior 
branch of the left inferior lobe bronchus. 

It is certainly surprising that there were not more signs with this 
degree of change in the bronchus. Two days later there was still 
slightly less expansion of tlie lower left side and a very few of the 
fine, craclding rales could be heard on deep breathing. 

No. 690. The patient, a man, aged fifty-six years, was seen 
on March 15, 1919. On March 7, while standing on a ladder 
holding a staple in his mouth, he endeavored to answer a 
question and aspirated the staple. He did not have any 
sjonptoms at the time. The next day he complained of tickling 
in the thi-oat, and a roentgen-ray examination was made which 
showed the staple in a bronchus. An attempt at removal was 
made (in another place), but was not successful. At the time 
of examination the patient stated that the roentgen ray showed 
the staple in the left lung and pointed to the third left inter- 
space as the spot where he felt it. The importance of not 
accepting a patient’s statement as accurate was shown by the 
examination. This was complicated by the fact that he 
evidently had old trouble on the right side, and he stated that 
he was thought to have had tuberculosis in youth. The right 
shoulder was lower, there was less expansion, the right scapula 
was longer and moved less, and there was dulness, with harsh 
breath sounds at the right apex. The percussion note was 
equal in the two axillae, but in the lower right axilla there were 
fine rales at the end of inspiration heard over a small area. 
These seemed to come from a distance and were extremely 
fine. They were the same as those heard in case No. 683. No 
rales were heard on the left side. Despite the positive state- 
ment by the patient that previous roentgen-ray studies had 
shown the staple in the left lung and that he could feel it there, 
these rales suggested that it was in the right lower lobe bron- 
chus. The roentgen-ray study (Dr. Manges) showed a metal 
staple in the main bronchus of the lower right lobe and very 
little pathology in the lung below the staple. Dr. Jackson 
found the staple in this situation and removed it. The fine 
cracMes were heard unchanged three horns after the removal, 
but had disappeared the following day. 
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One hesitates to give too much impoi-tance to these rales, but they 
are different from rales which I have heard in any other condition, 



Fig. 1. — Case 690. Staple in right lower lote o£ bronchus. Little change below the foreign body. 
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but it is well to state that very careful listening is required to hear 
them. They might easily be missed in a hurried or perfunctory 
examination. 

The next stage of the development of the signs is found when 
changes have occurred in the lung. An example is as follows: 

No. 684. This patient was a boy, aged three years, seen on 
January 31, 1919. The history was that on December 21, 1918, 
it was noticed that the patient had something in his mouth 
which was suddenly aspirated. A severe coughing attack 
followed and the patient was blue for a time. In the next two 
or three days repeated coughing attacks occurred and there 
was a slight elevation of temperature. The patient was 
attended by a physician who made a diagnosis of influenza 
and later of pneumonia on the left side. During this time the 
patient seemed to be very ill and had fever, which occasionally 
reached 104°, with very severe cough and considerable pain 
in the left side of the chest. Examination was difficult, as the 
child was crying constantly and was very restless. The expan- 
sion was diminished on the right side. The percussion note 
was clear and hyperresonant on the left side, but on the right 
side there was some impairment on percussion throughout, 
slight in the upper part and most marked in the lower right 
front, axilla and back. The breath sounds were clear through- 
out the left side and not a single rale was heard. On the right 
side, on quiet breathing, expiration was not heard, but was 
distinctly audible when forcible expiration was made. In 
general the breath sounds were distant over the right side. 
In the upper part of the right chest the breath sounds were 
rather higher pitched than normal, but were not tubular. 
There were many coarse, crackling rales in the lower right inter- 
scapular region and a certain number in the lower axiUa. After 
forcible coughing the rales changed somewhat, becoming 
rather fewer. There was no wheeze heard. The signs sug- 
gested that the foreign body was in the lower right bronchus. 
Dr. Jackson removed a machine screw from the right inferior 
lobe bronchus. Large amounts of pus escaped during the 
operation and were coughed up subsequently. 

It is interesting to note how frequently the diagnosis of pneu- 
monia is made in these cases. This comes out very frequently in 
the histories, but a careful study of the physical signs should prevent 
this error. Fever is very common after the aspiration of a foreign 
body, and if there is dyspnea, with cough and bloody or blood- 
streaked sputum, the diagnosis of pneumonia is suggested before 
the examination of the thorax is made. Decreased expansion on one 
side and dulness may suggest the diagnosis, but a careful study of 
vocal fremitus and the auscultatory signs should show that if the 
condition is pneumonia there is plugging of the bronchus — a rare 
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condition. The writer has not seen pneumonia associated with any 
case of foreign body in a bronchus. The local signs are usually those 



due to the supplying bronchus being_ obstructed. 
depend on the quantity of air in the portion of lungj the amou 
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secretion and the persistence and completeness of the plugging of the 
bronchus. In many cases there are no breath sounds or rales heard 
over the affected parts, in others there may be rales but no breath 
sounds. In 'the majority the affected portion of lung seems to be 
airless and in the roentgen-ray plates at early stages shows as a 
homogeneous shadow. Later fibrosis, abscess formation and 
bronchiectasis may be found. These show no special peculiarity 
in the physical signs, but are important in that they may be wrongly 
diagnosed as tuberculosis. 

“Asthmatoid Wheeze.” This term has been employed by 
Chevalier Jackson to describe a sign which is present in a consider- 
able number of cases of foreign body in the trachea or bronchi. He 
has discussed it in considerable detail in a recent article.'^ This 
sound, can be heard by placing the ear or the bell of the stethoscope 
close to the patient’s mouth. It may be heard with both inspiration 
or expiration, but sometimes is only audible at the end of forced 
expiration. Forcible respiratory effort usually increases the loud- 
ness and intensity. It differs from the wheezing sounds heard with 
bronchial astlnna, but this difference is difficult to describe in words. 
The “wheeze” varies in pitch and loudness, depending on the 
character of the foreign body causing it. Ip no case in which the 
■writer observed it could the sound be heard over the chest wall. 
In some cases the sound comes and goes without any explanation 
being evident. The report of a case in which it was very marked is 
as follows: 

No. 675. The patient, a white male, aged forty-four years, 
was admitted on December 20, 1918, complaining of cough and 
shortness of breath. Four days before admission a dentist 
was fitting a gold bridge, when it slipped back in the mouth 
and was aspirated. Following this there was a paroxysm of 
coughing and the patient had a momentary sensation of a 
foreign body in the throat. The same evening he had an attack 
of dyspnea, which lasted for about half an hour and which 
he compared to asthma. With this there was an unproductive 
cough. With the coughing he had noted a certain amount of 
wheezing. On examination on December 21, 1918, the patient 
was propped up in bed. He had slight dyspnea but no cyanosis. 
On listening with the ear near the patient’s mouth a wheezing 
/ sound was heard, most marked with inspiration and very 
slightly heard with expiration. It seemed to be rather more 
marked when he took a deep breath. Expansion was much 
less over the lower right chest. On percussion there seemed 
to be slightly less resonance on the right side which was most 
marked in the lower right axilla and back. The breath sounds 
in general, were rather harsh and this was more marked on the 


< Am. Jour. Mep, Sc„ 19IS, clyi, 625, 
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right side. No rales were heard on the left side, but there were 
a great many over the whole of tlie right lung. They were of 
very variable character, the majority whistling and groaning, 
and some with rather a wheezing character. The roentgen rays 
showed an artificial dental plate, apparently composed of three 
teeth in the right upper bronchus. Removal was done on 
December 21, and immediately after it the wheezing sounds 
heard at the mouth disappeared. Two days after removal 
expansion of the two sides of the chest seemed absolutely equal, 
percussion was clear, no rales were to be heard and the breath 
sounds seemed to be equal on the two sides. - 
This sign appears to be of considerable value, particularly in the 
cases in which the foreign body does not show in the roentgen-ray 
plate. It has been observed in many cases and occurs with different 
substances. It should be listened for in all cases of obscure thoracic 
diagnosis in which the presence of a foreign body has to be con- 
sidered. 

Certain foreign bodies set up very acute and dangerous changes, 
among which the peanut takes first place. It sets up a rapid and 
severe reaction and the younger the child the more severe this is. 
The following is an example: 

No. 682. The patient was a boy, aged five years, who on 
December 20, 1918, choked while eating peanuts. There was 
much coughing and gagging, with cyanosis at the time. Later 
the symptoms subsided, but in the evening the father noted 
that there was a wheezing sound at intervals, with a dry cough, 

/ Until January 7, 1919, the patient seemed well and played as 
usual. On this date the cough increased in severity and there 
was severe dyspnea, but the wheezing ceased. The physician 
said that air was not entering the left lung. On January 14 
an attempt was made to do bronchoscopy (in another city), 

■ but without success. The patient was admitted to the Jefferson 
Hospital on January 16, 1919. On examination he was com- 
fortable and showed neither distress nor cyanosis. Over the 
right side there were harsh breath sounds, with many medium 
and coarse rales. The left side of the thorax showed decided 
fulness, but no expansion. Vocal fremitus was difficult to 
obtain, but seemed much decreased. The percussion note had 
a curious quality of tympany, with an element of dulness. 
The breath and voice sounds were not heard over the left side. 
No rales were heard. The heart was not displaced. We con- 
sidered that the peanut had acted as a ball valve and allowed 
air to enter but not to escape. The roentgen ray confirmed 
this, and after the removal of the peanut showed an equal 
amount of air in -the two lungs. 

The larynx was found to be much swollen and the trachea 
greatly inflamed. There was pus coming freely from the right 
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main bronchus. The left bronchus was intensely red and 
swollen and contained tenacious pinkish pus. After sponging 
this away the peanut was seen in the left bronehus. It was 
removed without crushing. After removal the left side still 
showed decreased expansion, but harsh breath sounds could 
now be heard, with many loud bubbling rales. Within four 
days the child felt well and the signs in the chest had nearly 
cleared. There was still less expansion, with the percussion 
note and breath sounds about normal. 

This case illustrates one point which may cause error — ^the 
presence of signs on both sides. This is usually due to secretions 
from one side being forced or carried over to the opposite bronchus. 
Occasionally a foreign body may be moved from one side to the 
other, or, in the case of a nut portions may be broken off and carried 
over. It may be said, however, that there is rarely any doubt of 
the side involved if a careful examination is made. The decreased 
expansion is the most important guide in deciding this point. 
Special reference must be made to the need of care in the peanut 
cases, as a general process is set up in both lungs and the roentgen- 
ray plate may show more pathological changes on the side which 
does not contain the nut. 

To this condition the term Arachidic Bronchitis has been applied 
by Jackson and Spencer.® They apply this term to the condition 
set up by the presence of a peanut in the respiratory tract, but 
other nuts give much the same symptoms. The clinical picture is 
rather a distinctive one associated with an edematous, purulent 
tracheobronchitis which often results in lung abscess. The cases 
appear only in children and the symptoms come on rapidly, with 
high fever, severe toxemia and marked thoraeie signs. The dyspnea 
is extreme, cyanosis is usually marked and there may be a purulent 
tenacious sputum. The fever is usually irregular, but is high for 
part of the day. The signs are general and are those of an intense 
general bronchitis, with a great variety of rales, the majority coarse 
and bubbling. There is decreased expansion on one side as a rule, 
but if portions of the nut are on both sides, as sometimes happens, 
this does not hold. Depending on the size and situation of the 
particles there may be dulness and absence of breath and voice 
sounds if a bronchus is plugged. The lung supplied by the plugged 
bronchus contains much secretion and has been deseribed as 
“ drowned lung. ” This is often mistakenly regarded as representing 
pneumonic consolidation. The “asthmatoid wheeze” is present 
in a majority of the cases. The voiee is usually lost. 

“We should always remember the possibility of peanut bronchitis 
when consulted regarding a child who rather suddenly develops 
irregular fever, restlessness, dyspnea with cyanosis, paroxysmal 


6 Jour. Am. Med. Assn., 1919, Ixxiii, 672. 
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cough and the signs of a diffuse, generalized bronchitis, attended 
with wheezing respiration. A history of choking on a peanut, or 
of eating peanuts at about the time of inception of the illness, 
renders the diagnosis almost certain.” (Jackson and Spencer.). 

3. As regards the question of distinctive signs of foreign bodies 
one speaks with great hesitation. The two signs mentioned cer- 
tainly deserve careful study, namely, the presence of the fine 
“ tissue-paper” rales over a small area and the “ astlimatoid wheeze.’ 
The former has been observed with small metallic bodies only, but 
further observations may show that it occurs with others. They 
are not necessarily present in every case of small metallic bodies. 
The “wheeze” seems to offer more as a suggestive sign; Dr. Jackson 
has now observed it in over 50 cases, so that it seems to be of much 
importance. I venture to suggest the value of keeping it in mind 
and noting its presence or absence in doubtful cases. 

In the very acute cases, usually due to some substance such as a 
nut or burr, the marked general signs may be of value, especially if 
there is any history. The problem is complicated by the presence 
of fever, which may be lugli, and the general picture of an acute 
infection. Some of these patients present a picture of the most 
intense toxemia. A general picture suggestive of a severe broncho- 
pneumonia, but without any positive physical signs of it, should 
excite suspicion of something else. 

The occurrence of signs in a lower lobe for which there is no 
evident explanation should always suggest the possibility of a 
foreign body. The same may be said to be true of local signs any- 
where the etiology of which is not clearly proved. 

4. As regards physical signs suggestive of a particular kind of 
foreign body, in the absence of a positive history one hesitates to 
speak with any certainty. One might suspect but it seems diflBcult 
to be sure. Evidently this is most important in the cases in wliich 
the roentgen rays give no aid. In such instances the acute general 
signs caused, for example, by a peanut are perhaps as suggestive 
as those of any group. 

5. The Reduction of Errors in Diagnosis. It is evident 
that errors will be fewer if the possibility of a foreign body is con- 
sidered. Too often it is not thought of and a hasty examination, 
soon after the entrance of a foreign body, results in a careless 
diagnosis, usually of pneumonia, which is not revised. This seems 
the only explanation when the changes due to a foreign body are 
diagnosed as tuberculosis, and this is accepted for years. ^ In general, 
foreign bodies tend to go downward and set up changes in the lower 
lobes. It seems to take a great deal of telling to convince some of 
us that tuberculosis at the base of a lung alone is very rare. In 
every case of basal involvement, in every case of abscess and of 
bronchiectasis the possibility of a foreign body should be considered . 

In the acute cases, typically illustrated by the reaction to a 
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peanut, the , problem may be more difficult, but the suggestions 
given by Jackson and Spencer are an aid. The picture is in some 
ways like a very acute severe bronchitis with bronchopneumonia, 
but it reads more like it in the description than it looks like it in the 
patient. It is one of the differences which is difficult to state in 
words, but is suggested at once after one has seen the patients. 
The intense toxemia, marked dyspnea and cyanosis, and high 
fever without any signs of pneumonia, are points to be noted. 

Summary. 1. Cases of foreign body in a bronchus are not mere 
curiosities but are more common than we have supposed. 

2. There may be no disturbance at the time of entrance of a 
foreign body and no suggestion in the history of such a happening. 

3. Certain signs are of value, especially decreased expansion 
on tlie affected side, the presence of very fine rales and the “ astluna- 
toid wheeze.” 

4. Some foreign bodies, such as a peanut, set up a very acute 
general process which is fairly distinctive. Other structures, such 
as metallic objects, cause permanent changes, usually in a lower 
lobe. 

5. The chief errors in diagnosis are to mistake the signs for those 
of pneumonia in the early stages and in the acute cases, and for 
tuberculosis after the body has been present for some time. 


THE OCULOPUPILLARy FIBERS OF THE SYMPATHETIC 
SYSTEM: DIVISION OF THE FIRST THORACIC 
ROOT IN MAN.i 

By William G. Spiller, M.D., 

PROFESSOK OF NEUROLOGY IN THE UNIVERSITY OF PENNSYLVANIA. 


It is surprising that so little is known regarding the course of 
the sympathetic fibers in the brain; especially is this true of the 
cerebrmu. We have evidence as to the location of the oculopupillary 
fibers of the sympathetic system in the cervical cord, medulla 
oblongata and pons, but scarcely an54;hing is known of these fibers 
in their relation to higher parts of the brain. My attention has been 
directed at this time only to the oculopupillary fibers of the s;^mi- 
pathetic system. Paralysis of these fibers produces the Claude 
Bernard-Horner syndrome. It is not definitely known that this 
paralysis occurs with hemiplegia of cerebral origin, but a case in 
which it seems to have so occurred has come under my observation 
and has led to investigation of the literature bearing on this 
subject. 


1 Read before the Philadelphia Neurological Society, November 21, 1919. 
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W. C., aged eleven years, was examined October 30, 1919. 

When six months old he had a series of convulsions. The attack 
lasted about two weeks. lYhen he began to walk at two years 
of age his mother noticed that he was awkw^ard and could not use 
his left arm and hand and that the left leg was weak. Between the 
ages of six months and two years his motlier said he was “helpless,” 
i. e,j he was not as active as other children. At the time of exami- 
nation he had been in school five years, was backv'ard and was only 
in the second grade. 

He had left hemiplegia, implicating also the face. The tendon- 
jerks were exaggerated on the left side and the Babinski reflex 
was present on the left side. The left pupil was smaller than the 
right and the mother was unable to say how long, this difference 
had existed, but evidently it had been present a long time. The 
left palpebral fissure was smaller than the right. Ocular movements 
were normal. The left upper and lower limbs were not as well 
developed as the right. The tongue when protruded deviated to the 
left. The left foot was in the position of talipes equinus. 

Dr. H, M, Langdon reported on the examination of the eyes. 
Vision: 0. D., 6/12. O, S., 6/12?? Right palpebral fissure 10 mm,, 
left 7|- mm. Right pupil 3 mm., left 2| nun. Exophtliahnos, 
right eye, 14 mm., left 13-| mm. Ophthalmoscope showed disks 
oval, good color, with no fundus changes. 

There was e^^dently a paralysis of tlie cervical sympathetic on 
the side of a long-standing hemiplegia, as shown by the small 
pupil, small palpebral fissure and retracted ej'eball. No evidence 
of injury of the neck and no enlargement of the thjToid gland 
causing pressmc on the cervical sjmpathetic could be found. There 
waS' no cranial nerve palsy suggesting a basal lesion. The lesion 
must have been above the lower part of tlie cerebral peduncles or 
some cranial nerve probably would have been involved. There is 
no evidence that the sympathetic palsy occurred simultaneously 
with the hemiplegia, but there was no other cause known than tliat 
producing the hemiplegia, and the motlier could not state when 
the oculopupillary symptoms developed; they had been present a 
long time according to her statement. 

In the discussion of this case Dr. S. D. Ingham, described a case 
in which he had made the diagnosis of a thalamic lesion, because of 
disturbance of tactile pain and thermic sensations, with spontaneous 
pain of unilateral distribution. Associated sympathetic symptoms 
consisted of a small pupil and narrow palpebral fissure on the 
affected side and unilateral sweating of the face and trunk. 

Dr. Samuel Leopold also mentioned a case he had presented in 
1916, in which right hemiplegia with Jacksonian epilepsy confined 
to the upper extremity was associated with oculopupillary symptoms. 

Examination of the literature has revealed some interesting 
information. Karplus and Kreidl, by placing an electrode at the 
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base of the brain in the living cat, obtained important findings. 
The point of irritation was just behind the optic tract near the 
oculomotor nerve lateral to the infundibulum. Maximal dilatation 
of both pupils resulted from this irritation, with widening of both 
palpebral fissures. This result was constant in more than twenty 
cats, whether the animal was in a state of narcosis or not. A weak 
current was sufficient to cause the dilatation. When a very feeble 
current was used the effect on the heterolateral eye was always 
prompter than on the homolateral eye. 

They demonstrated that this irritation was conveyed through 
the cervical spinal cord. The cervical sympathetic on each side 
was exposed. Irritation in the above-mentioned area of the base 
of the brain was then made to cause dilatation of the pupils. If 
after this irritation the heterolateral cervical sympathetic was cut, 
renewed irritation of the base of the brain caused no effect on the 
heterolateral side, while the effect on the homolateral eye was as 
prompt as it had been previously. If then the homolateral cervical 
sympathetic was divided the pupil of the homolateral side could 
not be influenced by basal irritation. These experiments were 
repeated, with the same results in a number of animals. 

Electrical irritation of the dura, the cerebral hemispheres, the 
peduncles and the infundibulum was without effect. 

When the intracranial portions of the trigeminal and oculomotor 
nerves and the optic tract were cut, irritation of this mentioned area 
of the base of the brain produced the same results as before. Re- 
moval of the cerebral hemisphere, even complete separation of all 
parts of the cerebrum from this irritated area, so that only a little 
of the cerebrum remained with the brainstem, did not disturb the 
effect of the irritation. 

They concluded that irritation of the base is transmitted through 
the homolateral cerebral peduncle and crosses in part lower down to 
descend in the cervical cord, predominatingly in the heterolateral 
side and then through both cervical sympathetic cords to the eyes. 

They did not know whether a center was irritated in these 
experiments, and if so possibly it was the corpus subthalamicum; 
or whether a tract near the surface was irritated, but they inclined 
to the view that a center was irritated. They proposed to study, 
further, the relation of their basal irritable zone to the cortex. 

It seems probable from, these experiments that sympathetic 
fibers for the eye exist in the cerebral peduncle in the cat and that 
most of these fibers supply the heterolateral eye. 

In their second paper on this subject, Karplus and ICreidl stated 
that their experiments were made on dogs as well as cats. They 
believed the results obtained by them, even after removal of the 
cerebral mantle, prove that the irritable basal area is a center and 
not a place where sympathetic tracts come near the surface. They 
extirpated the cerebral hemisphere on the side in which they 
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irritated the basal part of the brain and they did not tbiriV it neces- 
sary to extirpate the contralateral cerebral hemisphere. They 
believed there was no indication of decussation between the cerebral 
cortex and the midbrain. In this second paper they demonstrated 
that a certain relation exists between the cerebral peduncle and the 
homolateral cerebral hemisphere and not the heterolateral hemi- 
sphere. 

They determined by marking the irritable zone at the base and 
then making microscopic sections that their sjnmpathetic center 
was in the hj-pothalamus near the dorsomedial portion of the foot 
of the cerebral peduncle, in the frontal part of the corpus sub- 
thalamicum. 

They obtained similar results in the ape, but the effect on the 
contralateral sjunpathetic was even greater than in the cat. 

The.y found that in cats they were able frequently to obtain by 
electrical iiTitation of one frontal pole of a cerebral hemisphere, 
with a weak current, bilateral maximal irritation of the cervical 
sjunpathetic. They then destroyed their basal sjonpathetic center 
on the side on which they had irritated the frontal lobe and were no 
longer able to obtain irritation of the cervical sjonpatlietic cords 
by placing the electrode on the frontal lobe in the region from which 
they had previously been successful. Irritation of the corresponding 
spot in the other frontal lobe still produced iiTitation symptoms in 
both cervical sympathctics. This is further evidence that the 
basal area is a center. 

In their second paper ICarplus and IGreidl referred to the fact that 
V. Bechterew obtained the signs of irritation of the sjunpathetic 
to the eye by stimulation of the medial portion of the optic thalamus, 
but they stated he did not determine whether he stimulated a 
sympathetic center or a tract in the part stimulated. This experi- 
ment may have some bearing on the case reported by Ingham 
referred to above. 

Karplus and Kreidl also reported in their second paper that 
stimulation of the sympathetic to the eye by pain depended on the 
hypothalamic center they described. 

In their thhd paper from their experiments on cats they con- 
cluded that each half of the cervical cord conducts impulses from 
the brainstem to both cervical sympathetic cords. Decussation 
does not occur in the cervical spinal cord but below the cervical 
cord. They acknowledge that their results from cats are at variance 
with those of others from experiments on rabbits. I feel certain 
that in man the decussation of tliese libers is mot in or below tlie 
cervical spinal cord. 

Different investigators have represented different parts of the 
cerebral cortex as suitable for electrical irritation of the cervical 
sympathetic, but Karplus and Kreidl used the frontal lobe. They 
believed it is certain that in, the ?at the hypothalamic region as 
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well as the frontal cortex sends impulses to both cervical sympa- 
thetic cords. The irritation of the hypothalamic region always 
affects the cervical sympathetic, but the irritation of the cerebral 
cortex in different parts is not always shown in the cervical sjonpa- 
thetic. They agree with other authors that there is no definite 
sjonpathetie center in the cerebral cortex, it is certain only that in 
many animals a feeble current may more readily cause irritation of 
the cervical sjunpathetic from certain parts of the cerebral cortex 
than from other parts. This is not a very elucidative statement 
and it is evident that very little is known of sympathetic fibers in 
the cerebrum. 

Their work seems to establish the existence of an important 
sympathetic center in the hypotlialamus, but there is still much 
doubt as to how tlie fibers from this center get to their point of 
exit from the spinal cord, certainly the doubt is very great as regards 
man. It would seem that in the cat the hypothalamic center has 
more control on the heterolateral eye than on the homolateral eye, 
and this influence is even greater in the ape than in the cat. Their 
work leaves us in doubt as to a decussation of oculopupillary 
fibers in the cerebral peduncles, but it indicates that there is no 
decussation of these fibers above the cerebral peduncles. 

Trendelenburg and Bmnke stated that extensive destruction of 
the cerebrum, especially of the frontal lobe, has been observed to 
cause a difference in the pupils, but findings are conflicting as to 
whether the homolateral or heterolateral pupil is contracted. They 
reported some experiments in which the entire cerebral mantle in 
cats and dogs was removed in order to determine the influence of 
the cerebral cortex over the sjmipathetic to the eye. In four experi- 
ments unilateral removal of the cerebral mantle caused slight 
homolateral narrowing of the pupil, but they did not determine 
whether this influence was exerted through the oculomotor nerve 
or the cervical sympathetic. The difference in size of the two 
pupils was slight, less than in unilateral section of the medulla 
oblongata or of the cervical spinal cord, and therefore they said 
that this control of the pupil from the cerebrum is not to be accepted 
unreservedly as transmitted through the Cervical spinal cord on 
the same side. They believed the cerebral mantle has no essential 
influence on the control of the pupil exerted by the cervical spinal 
cord, as demonstrated by one of then’ experiments. Both cerebral 
hemispheres in a cat were removed, one after the other, and then 
unilateral section was made at the junction of the medulla oblon- 
gata and cervical cord. The homolateral pupil after the section of 
the cord became smaller, although before the section it had been a 
little larger. Their work therefore affords little evidence of the 
control of the cerebrum over the sympathetic fibers to the eye. 

Bumke asserted that irritation of the sympathetic fibers to the 
iris from cortical conditions although much discussed, has not been 
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demonstrated, and such an occurrence is improbable. He stated 
that we do not know the origin of the sympathetic fibers for the eye, 
but that without doubt there is a relation of the cerebrum to the 
sympathetic innervation of the iris. 

Oppenlieim observed a vasomotor form of Jacksonian epilepsy, 
consisting of attacks of cyanosis of one arm and of the face on the 
same side as the affected arm, with or without unconsciousness. The 
cyanosis of these parts finally became persistent and was associated 
with myosis and narrowing of tlie palpebral fissure and paresis of 
the arm and face. The report of this observation is very brief and 
the context implies that the symptoms were all on the same side 
of the body, and the case is confirmatorj^ of the findings in my case. 

Oppenlieim believed that certain of the sympathetic symptoms 
of the eye may be dependent on the cerebral cortex, v. Monakow 
stated that v. Bechterew reported a case in which the right pupil 
could be dilated voluntarily almost to the maximal degree. The 
dilatation persisted after tlie impulse had ceased and disappeared \ 
after winking, v. Bechterew cited another case in which both 
pupils ciuld be dilated voluntarily, v. Monakow believed these 
observations demonstrate 'tliat a close connection exists between 
the cortex and the center for the dilatation of the pupil. 

I have come to the conclusion that in man the oculopupillary 
fibers do not decussate, or at least in very slight degi'ee, in the 
pons or below this in the medulla oblongata or cervical cord. In 
two cases of tubercle of the pons, which is a lesion destroying the 
axis-cylinders where it exists and not permitting them to pass 
through as does glioma, the oculopupillary sjnnptoms were on the 
side of the lesion. I have repeatedly seen oculopupillary paralysis 
of the sympathetic on the side of the lesion resulting from occlusion 
of the posterior inferior cerebellar artery. This occlusion produces 
softening in the lateral part of the medulla oblongata. It is possible 
■that the sympathetic fibers decussate in the cerebral peduncle, but 
the evidence of this is far from conclusive. 

In the case of tubercle of the pons reported by Potts and myself 
the pupil was small on the side of the lesion. The left side of the 
pons was much larger than the right. In its upper part, just above 
■the entrance of the fifth nerve, a tumor was found occupying the 
left half of the tegmentum and invading a little the pyramidal tract 
on ■the same side. In the lower part of the pons the tumor impli- 
cated the left middle cerebellar peduncle and the pyramidal fibers 
on the left side, but did not invade the dorsal part of the tegmentum. 
The right side of the pons was not encroached upon by the tumor 
at any part. The nucleus of the sixth and probably tliat of the 
seventh nerve escaped, but the fibers of "these nerves within the 
pons must have been compressed by the tumor. In this case the 
pupils were imequal, the left being the smaller, i. e., the small pupil 
•was on the side of tho lesiop. confined to the pons. 
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lu another similar case studied and reported by me the same 
relations existed. A tubercle' was found in the left side of the pons. 
The left cerebral peduncle was larger than the right and the tumor 
extended into the lower part of the left cerebral peduncle. In the 
middle portion of the pons it invaded slightly the right side of the 
pons. The left pupil was 2 mm. in size and the right 3 mm. in size. 
Both pupils reacted to light and in accommodation and conver- 
gence. tinder homatropin the right pupil was dilated to 6 mm., 
the left to 4| mm. Here also there was sympathetic paralysis on 
the side of the lesion in the pons and homatropin dilated the left 
pupil considerably less than the right. From these two cases it 
seems that the sjonpathetic fibers of the eye may be paralyzed by a 
lesion of the pons and that these fibers do not decussate in or below 
the pons. 

There is scarcely any doubt as to the point of exit of the oculo- 
pupillary fibers from the spinal cord. The work of Claude Bernard 
and later that of Mmes. Dejerine and Klumpke have established the 
faet that these fibers must leave the cord by the first thoracic root, 
and possibly by the eighth cervical and second thoracic roots, and 
probably through the anterior divisions of these roots. While this 
determination has been made by experiments on animals and clinical 
observations on man, there is no case recorded, so far as I know, 
in which the first thoracic root alone was divided in man at operation 
and the resulting paralysis determined. The opportunity of deter- 
mining the paralysis and the oculopupillary sjonptoms following 
division of the first thoracic root has recently been given me. At 
an operation for removal of a tumor of the cord it became necessary 
to divide this root on one side in order to excise the tumor. Oculo- 
pupillary symptoms had not existed previous to the operation, but 
they became very pronounced following the operation. 

In the Klumpke paralysis oculopupillary sjmptoms form an essen- 
tial part of the clinical picture. Dejerine describes the Klumpke 
type of paralysis as follows; It usually is preceded by a total 
radicular brachial plexus palsy. It assumes the form of ulnar 
palsy and implicates the small muscles of the hand, the thenar 
and the hypothenar eminences, and the interossei muscles. Anes- 
thesia of radicular type implicates the internal half of the hand and 
the forearm, i. e., it is in the zone of cutaneous distribution of the 
ulnar and internal cutaneous nerves. Associated with this are 
myosis, narrowing of the palpebral fissure and retraction of the 
eyeball. She attributes the symptom-complex to a lesion of the 
first and second thoracic roots or of the eighth cervical and first 
thoracic roots. 

Mmes. Dejerine and Klumpke foimd in sectiom*ng the roots of the 
brachial plexus in the dog that only the division of the inferior roots, 
and especially of the first thoracic root, caused oculopupillary 
phenomena. Division of the eighth cervical, and especially of the 
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first tlioracic root, made near tlie vertebral column, produced the 
same oculopupillarj'’ signs. These signs occmred in her experiments 
only when the first thoracic root was divided, but the eighth cervical 
also was divided. 

In quoting Claude Bernard she states that his experiments first 
showed (1862) that the oculopupillary fibem pass by the first and 
second thoracic roots, but the predominance of the first thoracic 
in the sjmiptom-complex was recognized bj'^ him. Her own experi- 
ments showed that division of the nerves of the brachial plexus 
causes oculopupillary phenomena only when the first thoracic is 
implicated. It does not seem to be possible from these experiments 
to exclude the eighth cervical and second thoracic roots from par- 
ticipation in oculopupillary function. 

The lesion may not only implicate the first thoracic root in 
the Klumpke form of paralysis but the sjnnptoms may indicate 
that the spinal cord at this level also is affected, and in such an 
occurrence symptoms of implication of the lower limb on the same 
side will be obtained. Such a case I have had the opportunity of 
studying. 

E. C., a boy, aged nine years, was referred to me by Dr. C. H. 
Frazier, October 25, 1917. He had an accident February 17, 1917. 
While on roller skates he went off the sidewalk, chasing another 
boy, and ran into a wagon in the street and was thrown against the 
curb of the sidewalk. ^Vhen he Avas found he had a ring about his 
neck of bruised tissue. The right clavicle was much fractured. The 
right lower limb was weak about two months and would give aAvay 
in Avalking. After this the lower limb gradually recovered normal 
power. He had never had any pain in the right upper limb except 
at the setting of the clavicle. He had some pain at first in both 
lower limbs, lasting about one Aveek. He had never had any loss of 
sensation in the right upper limb. The right upper lid drooped 
greatl}’’ and the right pupil Avas much smaller than the left. The 
right side of the face seemed smaller than the left. He lost tAVO nails 
on the right hand and the nail of the right big toe after the accident. 

In my examination I found the right biceps jerk AA^as prompter 
than the left. The right triceps jerk was not distinct. He had 
normal or nearly noimal poAA’^er at the right shoulder and right elbow, 
but only a little poAA'^er at the right AAuist, no poAver in the flexor 
carpi ulnaris muscle and no power in the right fingers. The right 
arm aboA’^e the elboAv and the right shoulder muscles -wei’e not at all 
atrophied, the right forearm Avas smaller than the left and the right 
hand AA^as intensely atrophied. The right palpebral fissme was 
much smaller than the left and the right pupil was distinctly 
smaller than the left and the right eyeball was not so prominent 
as the left. The power in the right loAver limb was equal to that of 
the left. He stood well on either foot alone, but (had distinctly 
positive Babinski, Chaddock and Oppenheim reflexes on the right 
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side and not on the left side. There was no change in touch, position, 
heat, cold or pain sensations in either upper or lower limb. 

In dorsal flexion of the right hand there was weakness on the 
ulnar side, probably from lack of tone in the flexor carpi ulnaris 
muscle. 

The case in which oculopupillary symptoms resulted from division 
of the first thoracic root, to which I have alluded, described very 
briefly except for these sjnnptoms, was referred to me by Dr. P. H. 
Swartz, of Towanda, and is as follows: 

H. B., female, aged eighteen years, had complete paralysis of 
motion and sensation in the lower limbs and pain radiating in the 
lower inner side of the left upper limb to the hand, more in the 
little finger. The left upper limb was a little weak. The thenar 
and the hypothenar eminence appeared a little fiattened in both 
hands and more distinctly so in the left hand. The fingers of the 
left hand were held in partial flexion at the second and thhd pha- 
langes. There were no oculopupillary signs before the operation. 
The operation was performed by Dr. C. H. Frazier, October 18, 1919. 

The spinous process of the seventh cervical vertebra was identi- 
fied the day previous to the operation by the roentgen rays. With 
this point approximately'’ as the center of the incision the laminm 
of the first thoracic and sixth and seventh cervical vertebrae w^ere 
removed. TJiis exposure, according to the diagram in Dejerine’s 
Semiohgie des yiffedions du Sysieme Nervevx, second edition p. 
615, should reveal the seventh and eighth cervical and first and 
second thoracic segments. ^ 

A tumor was found on the left side of the spinal cord in the upper 
thoracic region and a large posterior root passed nearly across 
the middle of the tumor. The tumor had much the size and shape 
of an almond and was cystic. There Avas marked diflnrence in size 
between this root and the one unmediately below it, as I was able 
to determine by careful observation, such a difference as is commonly 
seen between the first thoracic and second thoracic roots. It AA'as 
necessary to divide this large root near its exit tlu’ough the dura, 
as it was involved in the tumor mass, and both the anterior and 
posterior portions AA'ere cut. As far as could be determined by most 
careful observation the root cut Avas the first thoracic root and 
the symptoms resulting justified this conclusion. Following this 
operation the left palpebral fissure Avas distinctly smaller than the 
right and the left pupil Avas smaller than the right, but both reacted 
promptly to light and in convergence and the left eyeball Avas not 
quite so prominent. During the fii’st few days folloAving the oper- 
ation SAveating was very pronounced on the right side of the face 
while the left side of the face remained dry, but SAveating occurred 
fmely on both sides of the chest, so that the dryness of the left 
side of the face was the pathological condition. The right side 
of the face AA’^as more flushed than the left. 
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Following the operation numbness was experienced in the left 
little finger, the ulnar side of the ring finger, and the ulnar side of 
the left forearm. This at first was pronounced and was greatest in 
the httle finger, but gradually became less intense, although it did 
not disappear. 

The root that was cut could have been only the eighth cervical 
or first thoracic, and I believed it to be the first thoracic from its 
size and relations and the resulting numbness of the ulnar side of 
the left forearm and hand. The resulting palsy of the sympathetic 
to the eye was pronounced from the cutting of this one root, and 
this root evidently contained most of the sympathetic fibers to the 
eye.^ The operation was done October 18, 1919, and the palsy of the 
cervical sympathetic had not changed when the patient left the hos- 
pital November 11, 1919. 




Showing the area of diminished sensation after division of the first thoracic root. 
The disturbance was greater in the hand than in the forearm. 


She retm-ned December 8, 1919. An examination made December 
12 showed that touch, pain, heat and cold sensations were dimin- 
ished in a narrow band on the ulnar side of the left forearm to 
wdthin about two or three inches of the elbow and on the ulnar side 
of the hand, including the little finger. This wa& only a mild 
impairment for any form of sensation; a little greater irritation of 
any of these forms of sensation was promptly and correctly recog- 
nized. The impairment was greater in the hand and little finger 
than in the forearm. The paresthesia had disappeared from the 
forearm and hand in the area of slightly impaired objective sen- 
sation, where it was pronoimced immediately after the operation. 
It persisted in all three segments of the left little finger, but some- 
times was felt only in the most distal segment. There was still a 
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little flattening of' the left hypothenar eminence and of the inter- 
osseous spaces, but this condition existed before the operation, ihe 
thenar eminence was not atrophied. I could not notice any increase 
of wasting, and the patient believed the left hand was becoming 
progressively stronger. When the left hand was at rest there 
was still a tendency to flexion of the fingers at the second and third 
phalangeal articulations, progressively increasing from the index 
to the little finger, i. e., the hand had a tendency to assume the 
position of ulnar palsy. She could fully extend all the segments of 
the fingers of the left hand without difiiculty. The gi’asp of tliC' 
left hand was a little weaker than that of the right. Improvement 
in the lower limbs was very pronounced, and there was possibly a 
little improvement in the sympathetic supply of the left eye. 

Dr. E. A. Shumway reported that when he examined the patient 
in a position facing the window on a rather cloudy day on December 
13, 1919, almost two months after the operation, the right pupil 
measured 4.5 mm. and the left pupil 3.5 mm. The right palpebral 
fissure measured 11 mm. and the left 10 mm. in width. No differ- 
ence in position of the eyeballs could be detected by the exoph- 
thalmometer. 

Two instillations of a 4 per cent, cocain solution were made in 
the left eye, with a resulting well-rmarked dilatation of this pupil, 
so that there could not have been a complete sympathetic paralysis 
from division of the first thoracic root, and this would indicate that 
the first thoracic is not the only root conveying oculopupillary 
fibers, even though it may convey most of them. Cocain is believed 
to stimulate the sympathetic fibers to the iris. 

I have found a few reported clinical cases believed to be the 
result of lesion of the first thoracic root without implication of 
oculopupillary fibers. 

In the cases of unhadicular palsy implicating the first thoracic 
root reported by E. Farquhar Buzzard there was present a partial 
atrophic palsy of certain muscles of the hand and forearm, and 
although the amount of atrophy varied slightly in individual in- 
stances the same muscles were affected in all. These were the long 
flexors of the fingers slightly, the interossei muscles considerably 
and the muscles of the thenar and hypothenar eminences in varying 
degrees. 

He quotes Herringham as maintaining that the first thoracic 
nerve sometimes supplies in part the fiexores profundus and sub- 
limis, the interossei, the hypothenar and deep thenar muscles. 

Buzzard admits that the degree of atrophy which obtained in 
certain of the hand muscles was much greater than might have been 
ejected if only one out of two or more spinal roots had been cut 
off, and yet he attributes all the changes he found to lesion of the 
mst thoracic root alone. He had no oculopupillary symptoms. 

' He also found marked anesthesia on the ulnar side of the forearm. 



336 * SPILLER: FIBERS OP THE SYalPATHETlC SYSTEM 

These Avere all purely clinical cases. He quotes a similar case 
reported Charcot. 

The case reported by Edwin Bramwell is very similar to those 
reported by Buzzard, and Avas Avithout operation or neeropsy. It 
was reported as a lesion of the first dorsal root. 

Oppenlieim in the 1913 edition of his text-book expresses a doubt 
as to the correctness of the interpretation of these findings, and the 
findings both of Buzzard and of BramAvell are eonsiderably more 
extensive than are those obtained by me iii the case in AAdiich it 
AA'as definitely known that only the first thoracic root AA^as affected. 
I believe that in both Buzzard’s and BramAvell’s cases the lesion 
must have implicated more than the first thoracic root. 

Many of the diagrams of radicular sensory representation are 
unsatisfactory for the distribution of the eighth cervical and fii’st 
thoracic roots. ICocher, as represented by Edinger, makes no 
attempt to separate these tAAm areas, neither does Seift’er. Henry 
Head and A. W. Campbell, from their study of herpes zoster, give a 
distribution for the first thoracic root AAdiich conforms remarkably 
closely with the area of disturbed sensation in my patient, except 
that the area goes in their diagram all the way to the elboAA’^, Aidiich 
is of minor importance. Dejerine’s Fig. 365 in her Semiologie, 
represents a distribution of the first thoracic root which conforms 
closely to the area disturbed in my patient, but I can find no justir 
fication for the representation she gives of this root as a narroAV band 
in the inner side of the arm extending from the elbow to the axilla. 
Dejerine does not attempt to separate the motor distribution of 
the eighth cerAUcal and first thoracic roots. 


REFERENCES. 

Karplus and Kreidl: Arch. f. d. ges. Physiol., 1909, cxxix, 138; also 1910, cxxxv, 
401; also 1912, cxliii, 109. 

Trendelenburg and Bumke; Klin. Monatsbl. f. Augenh., 1909, xlvii, 481. 

O. Biinake: Lewandowsky’s Handbuch der Neurologie, i, 1107. 

Oppenheim: Lehrbuch der Nen^enkrankheiten, fifth edition,- pp. 776 and 1520. 
V. Monakow: Gehirnpathologie, second edition, p. 1053. 

Potts and Spiller: University of Pennsylvania Med. Bull., December, 1903. 
Spiller: Jour. Nerv. and Ment. Dis., 1905. 

Dejerine: Sfimiologie des affections du systSme nerveux, second edition, pp. 610 
and 617. 

Klumpke: Rev. de med., 1885. 

E. F. Buzzard: Brain, 1902, xxv, 298. 

Edwin Bramwell: Rev. Neurol, and Psychiat., 1903, i, 236. 

Head and Campbell: Brain, 1900, p. 353. 



337 


UARKElR, CR0 SSj7iKWIN: ENCEPHALITIS 


ON THE EPIDEMIC ACUTE AND SUBACUTE NON-SUPPURATIVE 
INFLAMMATIONS OF THE NERVOUS SYSTEM PREVALENT 
IN THE UNITED STATES IN 1918-1919: ENCEPHALITIS; 
ENCEPHALOMYELITIS; POLYNEURITIS; AND 
lyiENINGO-ENCEPHALO-MYELO- 
NEURITIS.V 

By Lewellys F. Barker, M.D., Ernest S. Cross, M.D., 

AND 

Stewart V. Irwin, M.D., 

DALTIJIORE, SfARYIiAND. 


(Concluded from Am. Jour. Med. Sc., February, 1D20, No. 575, vol. clix. 

No. 2, p. 193.) 

The Clinical Phenomena of the Disease. 

This epidemic disease gives rise to clinical phenomena that are 
referable chiefly to disturbances of the functions of the nervous 
system. Since any area in the nervous system may be involved, 
with either loss of, increase of, or perversion of function, and since 
the single cases Vary greatly as to the number and distribution of 
areas diseased as well as to the intensity of the process in iiarticular 
areas, we may, in epidemic encephalitis, meet with the greatest 
variety of neurological sjmdromes, so that it is not siu’prising that 
some clinicians, overlooking an underlying unity, have thought 
that several of the syndromes correspond to as many different and 
independent diseases. Just why the intensity of the process and the 
distribution of the injuries to the nervous tissues are so variable 
we do not yet know, but there is good reason to believe that in this 
epidemic we are dealing with a single infectious agent as a cause, 
and that this agent attacks the central and peripheral cerebrospmal 
nervous system and its coverings in a widespread, though, at the 
same time, in a patchy or disseminated way. Under such condi- 
tions a great variety of combinations of general and focal symptoms 
must be expected in a series of cases. An understanding of the under- 
lying pathological-anatomical process in epidemic encephalitis makes 
clinical diversity no surprise; what arouses wonder is rather the 
frequency with which certain associations of symptoms, such as' 
lethargy, with fever and opthalmoplegia, are met with in the 
epidemic. (See Table I.) 


' 7?his paper was presented (in abstract) before the Association of American 
Physicians at its meeting at Atlantic City, in June, 1919, and the abstract will be 
published in the Transactions of the Association. 
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Case and 
date 

examined, 

1919. 
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TABLE I. — CLINICAL PHENOMENA OBSERVED 


N.II. 

Opti- 

cus. 


N. Ill (ooulomotorius). 


Ptosis. 


Ext. bulbar 
muscles. 


Iris. 


Accommo- 

dation. 


N. IV. 


N. V. ‘ 
Trigeminus. 

1 

] 

N. VI. 
Abducens. 

N. yii. 

Facialis. 

Partial paral- 

Paresis of 

Bilateral 

ysis and 

right M. 

facial 

sensitive- 

rect. lat. 

paralysis 

ness of rt. 
masseter; 


deflection 
of jaw tort. 


, 

0 

0 

Bilateral 


- -I. 
C. M. C. 
Feb. 28 


' II. 
K. S. C. 
Feb. 28 


III. ' 

NrM. L. 
Mar. 2 


IV. 

K. L. 

< Mar. 13 


V. 

F. I. 

Mar. 17 


VI. 
D. O. H. 
Mar. 24 


YII. 
F. X. 
Mar 22 


VIII. 
F. M. T. 
Apr. 14 


Partial All weak 
bilateral 


ParUal 

bilateral 


0 0 


Sligbt 

right 


Sluggish: 

anisocoria 


Sluggish 

pupils; 

aniBoeoria 


Sluggish; 
pupils si. 
irregular 


Miosis and 
slight 
irregularity 


Difficulty 

reading 


Weakness, 
especially 
of left M. 
rect. med.; 
diplopia 


Inability 
to read 


Diplopia: 
wealcness 
of aU mm. 
especially 
superior 
• rect. _ 
Diplopia 


Slight aniso-j 
coriaand 
sluggish 
rt. pupil 


Sluggish 

pupils 


Sluggish 

pupils 


Inability 
to read 
for week 
before 
admis- 
sion 

Tempor- 

ary 

paresis 


Sensitive- 
ness of 
masseters 
! (Thomas's 
i sign). 


Bilateral 

paresis 


Bilateral 
dysmase- 
sia; tender 
masseters 
on ninth 
day. 

0 


Bilateral 

paresis 


Paresis on 
left side 


paresis 

and 

mask 


Tremor of 
upper 
lips; loss 
of expres- 
sive 
move- 
ments 
with bi- 
lateral 
paresis , 
of face, 
muscles 
0 


Bilateral 
paresis 
of lower 
right 
facial 
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IN CASES OF EPIDEMIC ENCEPHALITIS. 


N. yiii 
(aousticus). 
Coohlearis. 
Vestibularis. 

N. IX. 
Glosso- 
pharyngeus. 


N.X. 

Vagus. 

N. XI. 
Acoesao- 
rius. 

N. XII. 
Hypoglos- 

BUS,-. 

Other phenomena. 

0 

0 

Pulse-rate 

108 

0 

0 

Undernourished; gastric hyperacidity; 30 small 
mononuclear cells in o. s. f. with -h-p-p-l- 
globufin and negative Wnssermann. 

Tinnitus 

1 

1 

1 

0 

Pulse-rate 

104 

i 

1 

1 

° 1 
} 

1 

1 

0 

Pain in head and neck; nervousness, emotionalism 
and weakness; aching pains in legs; insomnia; 
forgetfulness; irritability; difficulty in walking; 
mental depression; well-marked Parkinsonian 
mask; marfcd drowsiness at onset; rather marked, 
coarse tremor of head and trunk; finer tremor of 
fingers; systolic pressure 190, diastolic 120; oral 
sepsis; slight hyperthyroidism; chronic alcohol- 
ism, tabagism and stryohninism. 

0 

0 

Pulsc-ratc 
{ 90 

1 

i 

i 

0 , 

! 

0 

Brudzinski -p; Kernig -p; Babinski equivocal on 
left; delirium; history of potatorium; in o; s. f. 
133 small mononuclear cells; strongly positive 
globulin and negative Wassermann; “luetic 
type” of curve with gold sol. test; alb. and casts 
in urine with phthalein output of 70; 35 pounds 
underweight; improvement after lumbar punc- 
ture; slight fever. 

0 

0 

i Pulse-rate 

1 104 

i 

1 

1 

0 

0 

Reflejccs normal; no objective disturbance of sen- 
sation, but complaint of persistent numbness 
and tingling in left arm, left loin and left leg, 
which came on two days after an attack of 
influenza, and has progressively increased in 
intensity; ten days after onset, transitory glyco- 
siuia; c. s. f. showed 30 small mononuclear cells, 
positive globulin and negative Wassermann; 
moderate obesity and slight arterial hyperten- 
sion; marked oral sepsis. 

0 

0 

! Pulse-rate 

1 112 

( 

i 

i 

! 

1 

0 

Marked 
tremor ol 
tongue 

Marked Parkinson mask; pronounced apathy and 
depression; delirium at onset after influenza; 
c. B. f. showed 7 small mononuclears, positive 
globulin; negative Wnssermann; atypical paretic 
curve with gold solution test; achylia gastrica; 
myoma uteri; undernutrition 25 pounds; 
temperature 99 to 100°. 

0 

0 

i 

! 

i 

■ 

0 

1 ^ 

i 

1 

( 

Onset with backache, hiccough and girdle pains ; 
later severe root pains in lower extremities and 
later in chest; slight fever; marked drowsiness 
for 4 or 5 days; unsteady gait; insomnia; e. s. f. 
showed increased pressure, 48 small mono- 
nuclear cells; globulin Wassermann 

negative; improvement after lumbar puncture; 
fluid a week later showed 14 small mononuclear 
cells and globulin; positive Oppenheim 

0 

Slight dys- 
phagia 


Pulse-rate 

100 

0 

0 

on right. 

Slight fever; drowsiness; unilateral sweating of 
face; lacrymation; headache; mask-like face; 
0 . 8. f. bloody but negative Wassermann; 
slight nystagmus. 

0 

0 


Pulse-rate 

84 

0 

0 

Stupor at onset; long standing psychasthenic 
state; marked oral sepsis; anemia; slight fever; 
undernutrition. 
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Onset. This may be sudden or gradual, and with or without 
prodromata (asthenia, lassitude, headache, vomiting). Some of the 
patients regard the attack as influenzal; others give a history of 
having had influenza a few days or a few weeks before; still others 
assert that they have not had influenza at all. The general encephalic 
sjTnptoms may, in some cases, be the more marked at onset; in 
others, focal symptoms, referable to brain or spinal cord, or signs 
of meningeal irritation, announce the presence of a nervous disease. 

General Syjmptoms. The most striking general sjonptom, when 
it is present, is a disturbance of the general consciousness that 
manifests itself in a pathological drowsiness, a symptom that led 
von Economo to call the disease “encephalitis lethargica,” and the 
lay press to dub it “sleeping sickness.” All grades of this disturb- 
ance (apathy, dulness, somnolence, sopor, stupor, coma) may be met 
with, either in a single case or in a series, and either at or near the 
onset or later in its course. Some patients, however, do not manifest 
the symptom at all. In one patient of my series, who was drowsy 
\ for about a week, the tendenc5'’ was attributed at first, erroneously, 
to the effects of codein administered for the relief of pain. Milder 
involvements of the general consciousness (somnolence and sopor), 
from which the patients can be roused and made to answer questions, 
seem to haA^e been more common in the epidemic than the severer 
disturbances (stupor and coma). 

Other disturbances of the general consciousness, including mental 
depression, anxiety and delirium, also frequently occur. A patient 
may be drowsy in the daytime and complain of insomnia and 
restlessness at night. 

Headache, vertigo, tachycardia and vomiting are common 
general symptoms. Outspoken choked disk was not present in any 
of the cases of my series, and, judging from the reports, is not met 
with, though a slight optic neuritis may occur. Fever may or may 
not be present at the onset, but is usually evident at some time 
dm-ing the com’se of the disease. It was slight in most of the cases 
we have seen, though we were impressed with the persistence of an 
elevation of temperature of 1° or 2°, extending over a period of 
from one to three weeks in several of the cases. In some cases there 
is marked'pyrexia, 102° to 105°, lasting for from one to a few days. 

Focal Symptoms. These are predominantly motor rather than 
sensory. 

Commonest by far are bilateral nuclear and radicular paralyses 
of the eye muscles (of wdl-known tjqie), with ptosis and ophthalmo- 
plegia externa et interna (polioencephalitis superior acuta involving 
N. Ill, N. IV and N. VI); but pontile and bulbar nuclear and 
radicular paralyses, with facial paralysis, dysmasesia, dysphagia, 
dysartlnia, etc. (polioencephalitis inferior acuta involving N. V 
(motor), N. VII, N. IX, etc.), are also common, as are symptoms 
pointing to paralysis of part of the extrap;^T'amidal motor system 
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(Parkiusoniaumask; loss of the normal facial innervations accoin- 
panjTng the emotions) . The lesions that are most frequent as causes 
of motor focal symptoms in epidemic encephalitis must thereiore be 
located in (1) the midbrain about the aqueductus cerebri, (2) the 
pons and upper medulla oblongata and (3) the basal ganglia (globus 

pallidus?). _ _ , 1 T • 1 1 

Less common motor disturbances in epidemic encephalitis, tnougli 

they may occasionally be encountered, are monoplegias, hemi- 
plegias, diplegias, aphasias, contractures, choreatic and athetotic 
disturbances of motility and general or circumscribed convulsive 


seizures. 

Focal phenomena of a sensory nature are much less frequent than 
those of a motor nature above referred to. Nevertheless, sensory 
symptoms due to focal lesions of the sensory areas (cortex) and 
paths (corona radiata; lemnisci) are occasionally met with (hemi- 
or mono-anesthesias; paresthesias; hyperesthesias; algias; more, 
rarely, hemianopsia). In one of our cases, in which there was a 
meningomyelo-encephalitis, severe root-pains in the trunk and lower 
extremities were prominent. 

Acute ataxias of different types (according to the localization of 
the lesions) may be exhibited. The commonest form is the cere- 
bellar type, due doubtless to lesions of the cerebellum or its peduncles 
or of the red nucleus mechanisms. 

Meningeal Symptoms. Only in relatively few cases are the 
clinical signs of an outspoken meningeal irritation present. In one 
case of our series there was pain in the neck and back, some rigidity 
of the neck, a positive Brudzinski sign and a positive Kernig sign, 
von Economo, S. A. K. Wilson and others have reported similar 
cases. That there is a slight patchy involvement of the lepto- 
meninges in the inflammatory process in many cases has been 
shown, however, by postmortem examinations and by the increased 
cell count and the positive globulin reaction in the cerebrospinal 
fluid. 

Cerebrospinal Fluid. This may or may not be under increased 
pressure. The fluid looks perfectly clear, and no film, as a rule, 
forms on standing. In some undoubted cases of the disease the cell 
count has been normal and the globulin test negative. The apparent 
normality of the fluid on naked-eye examination apparently misled 
many of the European observers, who made the earlier reports on 
the disease, to declare that no changes are present in the cerebro- 
spinal fluid. Abnormal fluids have been very constantly encoun- 
tered in our own cases, though they would have been overlooked 
because of the ^ apparently normal macroscopic appearances had 
the examiner failed to make a cell-count and a globulin test. In 
our experience, a cellcotmt in the cerebrospinal fluid of from 10 to 100 
small^ mononuclears along unth a positive globulin reaction with 
negahve Wassermann and negative bacteriological smears and cultures 

voi,. 159, NO. 3 , — ^matich,1920. 12 
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is, at tlio time of an epidemic of encephalitis, strong corroborative 
evidence of the existence of the disease in a patient in whom the process 
is for any other reason suspected to exist. (See Table 11.) 


TABLE II. — CEREBROSPINAL FLUIDS IN EPIDEMIC ENCEPHALITIS. 


Case. 

1 

Day of 
disease. 

Appearance. 

Pressure. 

Globulin. 

Number and 
variety of cells. 

Wasser- 

mann 

reaction. 

I. C.M.C. 

19th 

Clear, colorless 


1 i 

+ + + + ! 

30 

n 

II. K. S. C. 

106th 

Clear, colorless 

Increased 

++++ 

11 


III. N. M. L. 

21st 

Clear (fairly) 

Increased 

++++ 

97 



23d 

7 

7 

7 

Increased: 

7 






98% lymph.. 







2% leuko. 



26th 


7 

++++++ 

133 

0 


75th 

Clear 

Increased 

+ 

33 

0 

IV. K. L. 

66th 

7 

Normal 

+ 

30; lympho- 

0 






cytes predom. 


V. F. I. 

Slst 

25 c.c. cl. fluid 

Not increased 

+ 

2; lymphocytes 

0 


63d 

? 

1 7 

[Weak; pos. 

7 

0 


66th 

j 

7 

++ 

7 

0 

VI. D. 0. H. 

29th 

Clear, colorless 

Much increased 

+++ 

48; sm. monos. 

0 


36th 

Clear, colorless 

Much increased 

+ + + + 

14; sm. monos. 

0 


41st 

Clear, colorless 

Increased, but 

++++ 

14 

0 




not so much ns 







formerly 




VII. F. X. 

7th 

Bloody 

7 

7 

Bloody. 

0 


13th 

Bloody 

Not increased 

7 

7 

7 


Negative findings in the cerebrospinal fiuid do not, however, rule 
out the disease. 

Still another point regarding the cerebrospinal fluid is worthy of 
comment. In more instances than accidental injury to a small 
bloodvessel will apparently account for, a bloody fluid is obtained 
on Imnbar puncture in patients suspected to be suffering from the 
disease. This point has been noted also by other observers, and it 
seems likely that the well-known hemorrhagic tendency in the 
disease is thus sometimes manifested. 


TABLE III. — BLOOD IN EPIDEMIC ENCEPHALITIS. 














343 


BAEKER, CROSS, IRWIN: ENCEPHALITIS 

The Blood. A sliglit leukocytosis is usually present. The white 
cell count in our cases varied between 3058 and 17,600. per c.mrn., 
except in one instance in which the cell count was 22,850. The 
differential count of the white cells usually, though not always, 
reveals a slight relative and absolute increase in the polymorpho- 
nuclear neutrophile elements (70 to 90 per cent, of the total white 
count). (See Table III.) 

The Urine. A trace of albumin and a few casts are sometimes 
demonstrable, doubtless due to a slight toxic degenerative nephrop- 
athy such as is met with in most acute infectious processes. Renal 
function, as far as the phthalein test has been applied, appears to 
be unimpaired. When severer renal disease, as in chronic alcoholism, 
accidentally accompanies encephalitis with lethargy, the differential 
diagnosis may be difficult as in one case of our series in which the 
delirium and coma were thought, at first, to be due to uremic 
intoxication. 

Duration of the Disease. Whether the disease terminate in 
death or in recovery, the course may be either brief or prolonged. 
In severe fulminant cases death may occur in a few hours or days. 
In many instances, both mild and severe, recovery has been rapid, 
the symptoms lasting from a few days to a month. In the majority 
of cases, however, the disease is a protracted one, extending over 
many weeks, and in some instances over several months. 

Prognosis. As regards life this is much better than might have 
been expected, even in cases that at onset present the gravest 
symptoms. The mortality has been variable in different countries, 
and seems to have been greatest in Austria and in France. Six 
out of 11 of the cases reported from Austria by von Economo died; 
7 of Netter’s 15 cases reported from France were fatal; only 2 of 
S. A. IC. Wilson’s 13 cases reported from London were fatal; in our 
own series it happens that there have been no deaths at all, due to 
accidental encounter of a mild group of infections. Though just 
what the mortality rate has been in the United States it is as yet 
' difficult to estimate. Bassoe, Pothier, and Tucker have all reported 
fatal cases, and the newspapers have given evidence of many, deaths 
all over the country from “sleeping sickness.” 

As regards residues and sequelae in the patients who recover, it is, 
as yet, of course, too early to make any definite statement. We have 
been impressed, on the one hand, with the very remarkable improve- 
ment observable in some instances within a few weeks (disappear- 
ance of paralyses; recovery of facial expression and vanishing of 
the Parkinsonian mask; replacement of depression by normal 
mood), and, on the other hand, wdth the persistence in some cases 
over a long period of the eye-muscle disturbances, the dizziness, the 
depression and the asthenia. 

We must be on the lookout in the coming period, we believe, for 
sequelas, especially, as it wmuld seem likely that large numbers of the 
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milder infections must have gone entirely unrecognized. We have 
the fear, let us hope tliat it is not well-founded, that, as a result of 
the epidemic, we may see an increased incidence, later on, in the 
conditions hitherto Icnown as “multiple sclerosis,” unexplained 
“mental deterioration,” and “idiopathic epilepsy.” 

Nature of the Disease. 

Observers had but little difficulty in determinmg early in this 
epidemic that they had to deal wdth an infectious, or toxi-infectious, 
process involving predominantly the cerebrospinal nervous system. 
The clinical phenomena of an epidemic disease (of acute onset with 
fever) that manifested itself by a disturbance of tlie general con- 
sciousness and by paralyses, especially in tlie domain of the upper, 
and sometimes of the lower, cerebral nerves left no doubt on this 
point; but had tliere been any doubt it would soon have been 
dissipated by tlie necropsy findings, which revealed lesions of an 
inflammatory, and sometimes of a hemorrhagic, character dissemi- 
nated throughout the nervous system and its coverings (encephalitis; 
encephalomyelitis; meningo-encephalomyeloneuritis). The resem- 
blance of the clinical features in single cases to various well-known 
and less well-known syndromes (Wernicke’s “polioencephalitis 
superior acuta;” Strumpell’s “primary acute encephalitis;” Wick- 
man’s “encephalitic form of tlie Heine-Medin disease;” Leicliten- 
stern’s “post-influenzal encephalitis;” “acute infectious poly- 
neuritis;” botulism with ophthalmoplegia; the mysterious epidemic 
disease loiown as “nona” in 1890; and tiie epidemic “sleeping 
sickness” (Sclilafkranklieit) described after a grippe epidemic in 
Tubingen by Camerarius as far back as 1718) was quickly detected 
by one or another of those who had opportunity to study the out- 
break. An epidemic of an acute infectious (and inflammatory) 
disseminated meningo-encephalomyeloneuropatliy closely resembl- 
ing, if not identical with, certain diseases earlier described had, then, 
presented itself in many different countries of tlie world for study 
and for consideration. 

Concerning the etiology of the disease, very different opinions 
have been advanced. Some investigators, especially those who 
studied in the first two or three areas of what is now seen to be a 
pandemic distribution of the disease evidently thought tliat they 
were dealing with an entirely new malady. Thus, von Economo, 
who, in Austria, described it as “encephalitis lethargica, ” Brad- 
ford, Bashford and Wilson, who studied a special group of cases in 
the British Expeditionary Force and designated it “acute infectious 
polyneuritis,” and Netter, who in Paris described it as “encephalite 
letliargique epidemique,” all seem inclined to regard it as a new 
disease, though they admit its resemblance to recopiized diseases. 
It was soon seen, however, on analysis of the clinical phenomena 



. BARKER, CROSS, IRWIN: ENCEPHALITIS 


345 


and the pathological-histological findings, that under -some one 
or other form of encephalitis, or of encephalomyelitis, parallel 
phenomena have already been described in medical literature. 
Thus most of the phenomena, both clinical and histological, 
will be found paralleled in the larger collective reviews of acute 
non-suppurative encephalitis, such as those by Chartier (1907), 
by Oppenheim and Cassirer (1907) and by Vogt (1912). ^ Most 
of the cerebral-nerve paralyses wdll be found duplicated in the 
cases of encephalitis tabulated by Wilbrand and Saenger (1900). 
Most, if not all, of the pathological-histological findings appear to 
be in accord with those described by Friedmann (1890-1898), 
Biiclders (1892), Flatau (1900), Spielmeyer (1902) and Raymond 
and Cestan (1904). One of the English writers (S. A. K. Wilson) 
concludes that “what appears to be new is the occurrence in epidemic 
form of cases of encephalitis not to all appearance due to the action 
of a known infective or toxi-infective agent, but presenting clinical 
symptoms any or all of which have been noted in various lands of 
encephalitis with which the neurologist has long been conversant.” 
But is even tlie occurrence in epidemic form new? Have we not 
records of one epidemic by Camerarius in 1718, of another by 
Lepecq de la Cloture in 1763, of at least three mentioned by Ozanann 
(in his history of epidemic diseases) as occurring in 1745, in 1800 
and in 1802, of an epidemic of encephalitis described by Leichten- 
stern after iiie great influenza epidemic of 1889-1890, as well as of 
epidemics of “nona” that occurred at about the same time (reports 
collected and reviewed by Longuet in 1892)? In England the first 
cases observed in the present epidemic of encephalitis Avere tliought 
to be instances of meat-poisoning (botulism). The problem of 
etiology as at present discussed for the recent epidemic resolves 
itself into three questions; (1) Is the disease due to ’the \drus that 
causes influenza? (2) Is the disease due to the virus that causes the 
Heine-Medin disease or to a modification of that virus? and (3) 
Is the disease due to a virus sui generis? 

The possibility that the virus that causes influenza may also be 
the cause of the encephalitis recently pandemic is well worthy of 
serious consideration; for we have good reason to believe that 
encephalitis, like meningitis, like pleuritis, like nephritis and like 
other inflammations, may at different times be due to entirely 
different causative agents. Thus it is well-known that non-sup- 
purative encephalitis may occur as a complication of scarlet fever, 
of measles, of chicken-pox, of whooping-cough, of pneumonia, of 
anthrax, of malaria, of poliomyelitis and of other infectious 
diseases, and it is probable that these complicating inflammations 
of the brain are due to local infection of the nervous system wdth 
^e specific virus tliat causes the primarj^ general disease rather 
than that they are all instances of mixed infections of a unitary 
VITUS causing encephalitis and of the specific viruses of the several 
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.infectious diseases mentioned. Now if this view be a correct one 
it is surely not a wholly improbable supposition to suggest that 
an epidemic, or a pandemic, of encephalitis occurring in association 
with or soon after an epidemic, or a pandemic, of influenza may be 
due to an encephalic localization of the influenzal virus. Indeed, 
the encephalitis that was described by Leichtenstern, in 1890, is 
generally referred to in the literature as “influenzal encephalitis,” 

, and it may be recalled that Pfiihl, and later Nauwerck in fresher 
material, asserted that they had demonstrated the presence of the 
Bacillus influenzcE of Pfeiffer in the diseased cerebral tissues in 
“influenzal encephalitis.” Though the latter demonstration is at 
present less convincing than formerly, owing to the reopening of 
the question of the etiology of influenza itself and to the doubt cast 
upon Pfeiffer’s bacillus as its cause,^ still the occurrence of encephali- 
tis in epidemic (and in pandemic) distribution in such close connec- 
tion with epidemic (and pandemic) influenza as that observed in 
1890-1892, and as that at tlie present time, strongly suggests at 
least one of the three following possibilities: (1) that the influenzal 
virus is the cause of the epidemic encephalitis, (2) that influenzal 
infection predisposes to infection with the virus of encephalitis, or 
(3) that the cosmic influences that determine the occurrence of 
epidemic influenza also determine the occurrence of epidemic 
encephalitis, even if each disease is due to a separate and dis- 
tinct virus. It may be argued also that influenzal encephalitis 
tends to assume a special clinical form (acute cerebritis), but cer- 
tainly other forms also occur in the epidemic; indeed, in liie present 
outbreak, the polioencephalitis-superior type has predominated. 
Granting the weight of the arguments adduced, it must be admitted, 
however, (1) that the incidence of epidemic encephalitis is very low 
compared with that of influenza, (2) that the available data do not 
permit of the assertion of any direct parallelism of incidence and 
distribution in the two diseases, and (3) that some of the patients 
who have suffered from encephalitis deny any preceding attack of 
influenza, though doubtless all have been exposed to that disease. 
Thus imtil we are sure of the precise nature of the virus of influenza 
on the one hand and of the virus of epidemic encephalitis on the 
other, the questions regarding the exact etiological relationships of 
the two diseases must be left open. 

It is but little wonder, too, that some have thought that the virus 
of epidemic encephalitis may be identical with, or a slight modi- 
fication of, the virus (Flexneria nogucJiii) that is the cause of the 
Heine-Medin disease (poliomyelitis anterior acuta). For, in the first 
place, since Wickman’s studies, cerebral, pontile, cerebellar, bulbar 
and meningeal forms of the Heine-Medin disease are certainly known 
to occur. Andy in the second place, the pathological-histological 
lesions in the central nervous system and the findings in the cerebro- 

I Cf, Bloomfield, A., and Harrop, G., et nl. 
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spinal fluid in epidemic enceplialitis and in poliomyelitis show a close 
resemblance. But against the view of identity there are many facts 
that may be urged. The onset of the paralyses is very different in 
the two diseases, since in poliomyelitis the paralyses are all there 
from the beginning, whereas in epidemic encephalitis the paralyses 
begin insidiously, often as ptosis or loss of power of accommodation,, 
and gradually e:!?;tend through a period of several days or longer to 
other muscles. Bilateral symmetry of the paralyses is more common 
in encephalitis, unilateral or asymmetrical paralyses in the Heine- 
Medin disease. The fever is usually slight and often more marked, 
after the paralyses have developed in encephalitis; in the Heine- 
Medin disease the fever is, as a rule, highest before paralysis occurs- 
There is a much higher leukocytosis in the bloody and also a higher 
cell count in the cerebrospinal fluid in the Heine-Medin disease 
than in encephalitis. The age-incidence is also different, since 
encephalitis is common at all ages of life, whereas the Heine-Medin 
disease shows a special predilection for childhood and adolescence. 
Again, a careful study of the distribution of the cases of encephalitis 
and of poliomyelitis in England has shown that the two series of 
cases are distributed independently of one another. And, finally, 
if there were identity of etiology one would expect more typical 
encephalitis cases in epidemics of poliomyelitis and more typical 
poliomyelitis cases in epidemics of encephalitis than we actually see. 
Some investigators, though fully granting that there may not be 
identity of etiology, suggest that the virus of encephalitis may be 
one special strain and the wus of poliomyelitis another special 
strain of a single microorganism, just as we now recognize Type I, . 
Type II, and Type III, etc., of the Pneumococcus, or recognize 
that Bacillus paratyphosus A and Bacilhis paratyphosus B are two 
strains producing similar but not identical diseases. In favor of 
this view may be adduced the findings of von Wiesener, of Vienna, 
who asserts that he has isolated an organism (globoid diplococcal 
form) from encephalitis and reproduced the disease in monkeys, 
and that this virus resembles closely that isolated by Flexner and 
Noguchi in poliomyelitis. A similar virus seems to have been 
grown by Wilson from Bradford’s “acute infectious polyneuritis” 
cases, and with this virus it was also possible to reproduce in mon- 
keys what they believed to be the disease they had under study. 
Cleland and Campbell assert that they have successfully conveyed 
the virus of the disease to the sheep, the calf and the horse. It 
is, of course, _ possible that just as we have a group of disea,ses 
(the leishmaniases) due to different strains of species of Leislimania, 
so we may have a group of diseases (the flexneriases) due to differ- 
ent strains or species of an organism {Flexneria), of which the virus 
of the Heine-Medin disease is one. But until more extensive virus 
studies and experiments have been made it would be unwise to look 
upon such a view as anything more than an interesting speculation. 
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That epidemic encephalitis may, finally, be due to some causative 
agent neither identical with nor even a modification of any otlier 
virus is quite possible, and is, indeed, the view held by a number 
of those who have studied the disease. If this view turn out to be 
the correct one it will be interesting, later on, to find out whetlier the 
virus isolated by von Wiesener, ^at isolated by Wilson, or some 
entirely different filtrable (or unfiltrable) virus is the etiological 
agent. 

Treatment of Epidemic Encephalitis. 

The patients under our observation have evidently been of tlie 
milder t5q)e, as none of them died. Convalescence has been tedious 
in several of them, and in how far tliere will be residual phenomena 
in some, it is as yet too early to be sure. 

At tlie onset of the disease, rest in bed, protection from external 
stimuli of all kinds, laxatives, bland diet and relief of headache and 
of pains would seem to be desirable. 

In our experience, lumbar puncture, done for diagnostic reasons, 
relieved the sjTnptoms so markedly in several instances that it was 
repeated at intervals as a therapeutic measure. 

During convalescence, prolonged rest, careful nursing, a nutritious 
diet and mild hydrotherapy, electrotherapy and massage have 
been the only measures made use of. Complete recovery without 
residuals seems to be common. 
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PLEURAL EFFUSION WITH INVERSION OF THE DIAPHRAGM 
PRODUCING AN ABDOMINAL TUMOR; TOGETHER 
WITH REMARKS ON ACUTE PULMONARY 
EDEMA, FOLLOWING TAPPING.^ 

By David Riesman, M.D., 

PHILADELPHIA. 

A NUMBER of years ago I made an autopsy at the Philadelphia 
General Hospital on a case of left-sided pleural effusion. On 
opening the abdomen I found in the left upper quadrant a large, 
smooth, tense tumor which upon further exploration proved to be 
a bag made by the inverted diaphragm and filled with pleural fluid. 
The incident made a deep impression upon me, but was not dupli- 
cated in my further experience as pathologist. I have, however, 
jSeen this tumor twice since then, clinically. Of the &st case I 
cannot find any record; the second I saw a few months ago; it is 
as follows; The patient is a widow, aged seventy-seven years, who 
came under my observation in April, 1918. The salient points in 
her case are as follows: For years she has suffered with diabetes 
mellitus and chronic nephritis with moderate hypertension. She 
has diabetic cataract and retinal hemorrhages. When I first saw 
her, the heart was slightly enlarged; there was a soft systolic mitral 
murmur; the legs were somewhat edematous. The urine contained 
sugar up to 3.2 per cent.; and albmnin from traces to 2.8 grams per 
liter. Ketones were inconstantly present. The quantity of urine 

■ O Section on Medicine of the College of Physicians of Philadelphia, 
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was usually about 1500 c.c.; specific gravity vaiied from 1007 to 
1013. Unlike most cases in which nephritis and diabetes coexist, 
the sugar in this patient did not vary in inverse proportion to the 
albumin — ^the larger amounts of sugar were often found when the 
albumin content of the urine was high. 

Under treatment the patient improved gi’eatly and was able to 
spend the summer of 1918 very comfortably in Atlantic City. On 
July 25, 1919, I saw her at her home in Wilkes-Ban-e with Dr. 
Bullard. It appeared that after eating some cheese on June 5, she 
had been seized with an attack of acute indigestion characterized 
by abdominal pain radiating to the back, nausea, vomiting, and 
slight diarrhea. Within a few days thereafter she began to suffer 
from shortness of breath and fluttering of the heart which kept her 
confined to her room. I found her sitting up, intensely short of 
breath; the lips somewhat cyanosed; pulse rapid; no fever. Making 
a cursory examination of the abdomen I detected on the left side a 
large, tense, rounded mass, slightly uneven, somewhat tender, and 




occupying nearly the entire upper left half of the abdominal cavity. 
It extended forward to the prolonged midclavicular line and down- 
ward to the level of the umbilicus (see figure). I was at first some- 
what nonplussed by it, but found the explanation when I examined 
the chest; The left chest was visibly distended and enlarged. The 
percussion note was flat from above the left clavicle down to the 
bottom of the thorax, front and back. No heart sounds could be 
heard on the left side; the apex beat was distinct both on palpation 
and on auscultation in the fifth interspace just within the right 
nipple line. Over the left chest bronchial breathing and a twangy 
bronchophony could be heard. I concluded that the abdominal 
tumor was the inverted diaphragm containing pleural fluid, a view 
confirmed by the results of tapping the chest. 

After drawing off the fluid, which was done slowly, five pints 
being obtained, the tumor could no longer be felt. Fearing the 
possibility of pulmonary edema on account of the presumably long 
duration of the effusion, I remained for a considerable time at the 
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patient’s bedside. In the first half hour nothing happened; the 
patient was comfortable and greatly relieved of her shortness^ of 
breath. Then suddenly the lungs filled up with fluid, loud bubbling 
rales could be heard every^vhere throughout the chest; the breath- 
ing became rattling and terribly labored. A violent cough wHch 
brought up only a little fluid added to the distress of the patient 
whose air hunger was painful to see. Her face became purple; the 
skin cold and clammy; dissolution seemed imminpt.^ I gave her 
a hypodermic injection of morphin and atropin, which in other cases 
of tliis type I had seen productive of good results, but it had no 
effect, I then applied a number of dry cups over the back, and as if 
by magic every rale disappeared, I have never seen anything quite 
so dramatic. The grandson who was present in the room and who 
had been a most anxious spectator was amazed beyond expression 
by the instantaneous improvement. 

After a proper interval I removed the cups; there was an inunedi- 
ate return of edema, but it was slight and caused little distress. 
From that time on the patient’s improvement was rapid, and she 
was able to go to Atlantic City the latter part of July, where I had 
the pleasure of seeing her with Dr. William W. Fox. A considerable 
accumulation of fluid had again taken place and the abdominal 
tumor had reappeared, but was not as large as before. Sometime 
later Dr. Fox tapped the chest, the tumor vanished, and the patient 
was relieved of her distress. As I know from frequent reports she 
is in good condition to this day. 

I have looked through many text-books on diseases of the lungs 
and through recent and old works on physical diagnosis without 
finding more than two references to the diaphragmatic inversion. 

Wilson Fox in his monumental work,^ mentions it in the follow- 
ing words: ‘'When the effusion is large, the diapliragm may pass 
below the ribs and may there, in some cases, be felt as a tumor.” 

Collet® describes the condition clearly, although he does not 
bring out the fact that a real tumor-like mass may appear in the 
left upper abdomen. He says: “Dans les epanchements enormes 
qui ecrasent le diaphragme au point de ie faire bomber dans 
I’abdomen, la matit6 franchit les limites de I’aire de Traube et 
depasse de plusieurs travers de doigt le rebord costal.” 

The condition is a mechanical result of great intraplem-al pressure. 
As pointed out by Powell and Hartley^ “the negative pressure within 
the pleura is maintained until the lung is completely retracted 
before the advancing fluid; thereafter any further accumulation 
compresses the lung and by its weight and pressm-e forces down the 
diapluagm.” To invert the diaphragm, however, to turn it inside 
out, a much greater pressure than ordinarily exists in pleural 

2 Diseases of the Lungs and Pleura, London, 1891/ p. 983. ' 

^ Precis des mal. de I’appareil respir., Paris, 1914, p. 501. 

■* Diseases of the Lungs, London, 1911, p. 97. ’ v 
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effusions must be produced. If the patient is up and about, gravity 
probably acts as a favoring factor. 

It is evident that a tumor formed by a bag of pleural fluid pro- 
jecting into the abdomen must be considered in the differential 
diagnosis of abdominal masses. If the chest condition is overlooked, 
or when not overlooked, if the pleural effusion and the abdominal 
tumor are not correlated, the possible diagnostic errors are many. 
The tumor has a peculiar bulky feel, is tender to touch, does not 
move with respiration, has the shape neither of the spleen nor of 
the kidney, and appears to have a deep attachment. Its true 
nature is revealed after aspiration of the chest, when it will be 
found to disappear. In the absence of tapping a roentgenologic 
examination is probably the best means of diagnosing the true nature 
of the tumor. Such an examination will likewise show whether 
after tapping the diaphragm has returned to its normal position and 
is functioning properly. 

Several years ago in a paper on “Albuminous Expectoration 
Following Thoracocentesis,” ® I referred to acute pulmonary edema 
following tapping, ascribing it to “congestion by recoil.” It is 
very alarming and sometimes terminates fatally. Usually a hypo- 
> dermic injection of morphin and atropin brings speedy relief, but, 
as in the case just cited, it may fail. The remarkable results pro- 
duced by dry cupping, which cannot be questioned, must be due to 
some reflex nervous influence. I believe dry cupping to be a good 
therapeutic measure in all forms of acute pulmonary edema whether 
due to tapping or to other causes. 


EETROPERITONEAL LIPO SARCOMA: REPORT OF AN UNUSU- 
ALLY LARGE SPECEVEEN, WITH CHEMICAL ANALYSIS. 

By Edwin E. Hirsch, M.D., 

AND 

H. Gideon Wells, M.D., 

DEPARTMENT OF PATHOLOGT, UNIVERSITY OF CHICAGO, JLEINOIS. 


Some time ago one of us made an investigation of the reputed 
ability of lipomas to retain or even to lay on fat when the body of 
the host is losing fat, perhaps to the extent of extreme emaciation.^ 
The positive evidence recorded in the literature was found to be 
very scanty, and there were instances in which the lipomas had 
decreased in size when the host was losing weight. Analyses of 
lipoma fat have not shown any detectable difference from the fat 

^ Am. Jour. Med. Sc., April, 1902. 

1 Wells: The Eat Metabolism of Lipomas, Arch. Int. Med., 1912, x, 297. 
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of nonnal fatty tissues to explain why it cannot be utilized' for the 
nutrition of the body, and experiments -svith the fat-splitting 
enzymes of lipomas did not indicate any significant difference from 
the enzjunes of fatty areolar tissue that could be detected by the 
crude metliods available. The literature does establish, however, 
that malignant fatty tumors continue to grow while the host is 
becoming emaciated.^ This is especially true of the malignant 
retroperitoneal fatty tumors, which are so often of very great size, 
constituting, as a class, probably the largest of the solid tumors. 

These retropferitoneal tumors of fibrous and fatty tissue, develop- 
ing slowly and recurring occasionally after removal, are reported 
fairly often in the literature, some of them having attained large 
dimensions. Their peculiar interest seems to rest largely with this 
slow expansile gron^i and the unusual size that some have attained. 
Because of their structure these tumors have received various’ 
designations, such as injovoma lipomatodes, lipoma .injocomatodes, 
lipoma edeniatosum mjrxomatodes, mjrxoma undergoing fatty 
degeneration, mjocolipoma, mjoco-fibro-lipoma, m^oco-sarco-lipoma, 
etc. Without doubt the tumors described under these various 
designations could be grouped under one general name, for each 
contains fibrous and fatty tissues in different proportions, usually 
with more or less malignant degeneration. Robertson,® in his review 
of the literature, records the frequency of tliese retroperitoneal 
tumors, gives the gross and tlie microscopic characters, and includes 
other special features, such as tlie weight where this has been men- 
tioned. He collected 51 recorded cases of tumors of this histological 
type, adding one of his own. Of these, 17 were retroperitoneal and 
3 in the mesentery, most of the others arising in the arm or leg. 

Gardner and Adami,^ in 1900, reporting the occurrence of tumors 
of this kind, stated that Waldeyer up to that time had recorded 
the largest. This neoplasm weighed sixty-three pounds, had 
developed in the mesentery and had formed secondary metastases 
in the liver and lungs. McConnell® in 1908 described a tumor arising 
in the right kidney region, which he considered a hypernephroma 
that had undergone fatty changes accompanied by a limited ten- 
dency toward malignancy. The description given is, however, not 
adequate to decide the point of origin of the growth, and its general 
features suggest its origin in the perirenal fatty tissues. The entire 
tumor removed surgically weighed sixty-five pounds, and at a sub- 
sequent operation, six and a half years later, a recurrent growth 


= Adami: Montreal Med. Jour., 1897, xxv, 529. Voeckler; Deut. Ztschr. f. Chir 
1908, xcix, 149. ' ■’ ■ 

“ Lipoma Myxomatodes, Jour. Med. Res., 1916, xxxv, 130-146. 

■* On a Case of Retroperitoneal Lipoma (Lipoma Myxomatodes) witli Accompany- 
ing Retroperitoneal Fibroma (Chondromyxofibroma), Montreal Med. Jour 1900 
sxix, 417-421. . ’ ' 

® Recurrent Liposarcoma of the Kidneys, Jopr, Med. Res., 1908, xix, 225. 
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weighing twenty-seven pounds was removed. McConnell’s tumor 
to date is the largest of its kind recorded in the literature. 

We have had the opportunity to study a typical example of a 
fatty retroperitoneal tumor of the classical type, which happens 
to exceed in size the largest tumors pre\dously reported and which 
illustrates exceedingly well the parasitic capacity of tumor tissue 
to hold fat needed by a greatly emaciated host. In addition a 
chemical analysis of the tissue has been made which throws some 
light on the character of the tumor. 

Case History. — ^The bearer of this tumor was a white male, 
aged fifty-five years at the time of his death in the Cook County 
Hospital, March 1, 1917, The clinical history is briefly as follows; 

The patient entered the hospital the first time April 4, 1915, and 
complained of shortness of breath, with moderate cough, swelling 
of abdomen and feet, loss of appetite and weakness. He stated that 
the trouble started eighteen montlis before. At that time he noticed 
a swelling of the abdomen and later the feet also became swollen. 
Swelling of the feet and shortness of breath have recurred several 
times since, the last attack occurring ten days before entering the 
hospital. These last attacks were much more severe and were 
accompanied by slight pains in the left iliac fossa. Swelling of the 
abdomen has been gradual. Appetite has been poor for several 
weelcs. He has had no gastric pain, but occasionally has a sense of 
fulness, which is sometimes accompanied by vomiting after coughing 
spells. This condition has no relation to meals or to food eaten. 
He has had difiiculty in starting urine, and dribbling occurs at the 
end of urination. He had had no previous illness until two years 
ago, when he was operated on for inguinal hernia, and a tumor was 
removed in^the lower part of tlie abdomen. He had gonorrhea and 
chancre twenty-six years ago. He drinks two or three whisldes a 
day. Even at that time, two years before his death, emaciation 
was very marked. The blood count was 5,100,000 reds and 10,300 
whites. 

On examination the abdomen showed marked distention and the 
veins on the lateral wall of the abdomen were greatly distended. 
Nodular masses were present in the abdomen, especially in the epi- 
gastrium. Dulness was distributed irregularly over the entire abdo- 
meni There was dulness in the flanks and an umbilical hernia was 
present. Paracentesis yielded no fluid on tlie first attempt, but a 
second trial gave 5 c.c. of fluid, which contained large lymphoid 
cells and many eosinophiles showing peculiar mitotic figures. A 
Wassermaim test of the blood was negative. A diagnosis of carcino- 
matosis of the peritoneum was made and the patient left the hospital 
April 12, 1915. 

He returned to the hospital September 8, 1915, with the same 
complaints as before. Previous history was verified and examination 
showed practically the same condition as before. He had gained 
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nineteen pounds, but the face and neck were still greatly emaciated. 
He had passed bright red blood from the rectUm lately, but had no 
pain on defecation. Upon lying down he did not show the dyspnea 
which a cardiac case mth the same amount of dyspnea would show. 
The heart and lungs were both compressed. The liver was large 
and hard. Hemorrhoids were present. A large amount of ascites 
was described, but on paracentesis only 40 to 50 c.c. of clear pale 
yellow fluid was obtained. A diagnosis of inoperable carcinoma of 
the peritoneum was made and the patient was discharged September 
18, 1915. 



Fig. 1. — ^Photograph of patient a few days before death, showing distention of 
abdomen produced by retroperitoneal tumor. 


He reentered the hospital February 23, 1917, and his appearance 
at this time is shown by the photographs. In addition to his former 
complaints he stated that he had difficulty in urination and defeca- 
tion. , He urinates every twenty minutes, and very small amounts 
each time. He now drinks five or six whiskies a day. Paracentesis 
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yielded 50 c.c. fluid, wliich was slightly blood-tinged. The Wasser- 
inanii test was negative. The blood showed 12,800 leukocytes. 
Urine contained fine granular and coarse granular hyaline casts, a 
few red blood cells and a few epithelial cells. The fact that tlie 
patient had lived nearly two years after the first diagnosis of inoper- 
able carcinoma of the peritoneum was made rendered this diagnosis 
most improbable, and it was thought that there must be a cystic 
condition, presmnably loculated, because of the small quantities 
of fluid obtained by puncture. Therefore, laparotomy was per- 
formed by Dr. Kellogg Speed February 27, 1917. 



Fig. 2. — Tumor mass removed at operation. 


A large tumor mass was found between the anterior two layers 
of the mesentery. It was approximately the size of five adult heads, 
and the surface was smooth, irregular, glistening and of medium 
consistency. Fig. 2 shows tlie gross appearance of the tumor mass 
removed at operation. It was bound to the mesentery by tough 
adhesions. A large kidney-shaped mass could be seen on the right 
side, and between the posterior two layers of mesentery two other 
tumor masses could be palpated. One was firmly bound dovm by 
adhesions and seemed to be attached to the spleen, which was also 
enlarged. The liver was easily palpated, but was exceedingly small 
and shrunken. The stomach could not be located. Most of tlie 
intestines were found in the lower quadrant of the abdomen. In 
one part of the transverse colon a small puncture wound was caused 
by tearing off an adhesion. The tmnor mass between the anterior 
two layers of mesenterj’- was removed and the Wound closed. This 
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mass, wliicli weiglied 14,340 grams, is described iii the autopsy 
protocol. The remaining portion of the tumor could not be removed. 
Followng the operation the patient remained in a collapsed condi- 
tion and died after about forty-eight hours, on March 1. 

The appearance of the patient a few days before the operation 
is well shown in the accompanying photograph. 

Autopsy Findings. The autopsy was performed a few hours 
after death and the significant features are given below. 

External Appearance. The body is that of an extremely ema- 
ciated man, 162 cm. tall. The legs are slightly edematous, the left 
more than the right, and tlie abdomen is greatly distended. The 
face, arms and chest are greatly emaciated. The umbilicus is very 
prominent, and a hugh recent incision, 30 cm. in lengtli, extends 
along the midline of tlie abdomen, closed with catgut and skin clips. 
A large mass can be palpated in either flank. The external genitals 
are very edematous. There is a nodular mass, 9 cm. by 6 cm., in 
the right inguinal canal, and there is the scar of an operative wound 
over the right inguinal canal. The scrotum is stretched. There are 
superficial ulcers on the right leg. The veins of the left leg are 
distended. There is a sutured incision in the bend of the right elbow. 
The present circmnference of the abdomen is 100 cm. 

Abdominal Cavity. There is extremely little subcutaneous fat. 
The subcutaneous tissues in the abdominal wall are edematous and 
hemorrhagic. The fibrous tissue in the midline is distinctly hj^ier- 
trophied. There is about a liter of fluid, somewhat blood-stained, 
in the peritoneal cavity. A tumor, recently removed by surgical 
operation from the abdominal cavity, was also examined. It is 
nodular, with adliesions of higlily edematous connective tissue, very 
soft, jelly-like, pale and semisolid. The cut surface is gelatinous 
and watery,, divided into lobules 5 to 10 cm. in diameter, but no 
definite cyst formation is present. This tumor mass weighs 14,340 
grams. 

A sutured incision in the peritoneum, about 15 cm. long, indicates 
the site of the pedicle of the removed tumor mass, at the root of the 
mesentery, where it grew forward from the mass of similar retro- 
peritoneal tumor tissue. 

The abdomen is stiU fiUed mth the same kind of tumor tissue, 
covered with peritoneum. It arises in the root of the mesentery 
and is smooth and movable, and there is no inflammation of the 
peritoneum. 

There are fresh adhesions along the point where the tumor was 
removed. The upper portion of the tumor is softer than the lower 
portion. A portion of the tumor mass extends under each psoas 
muscle; these masses each measure about 7x4x5 cm. A tumor 
mass continuous with the large mass extends down into the right 
inguinal canal. This entire tumor mass is very similar in structure 
and composition to the one that had been removed. It measured, 
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on removal, 45 x 20 x 15 cm., and weighed 17,300 grams. One small 
area of this tumor is pinkish and fleshier than the remainder. The 
left inguinal ring admits the tip of the finger for a distance of 2 cm. 
The right inguinal canal containing the tumor mass is very, large. 
The appendix is stretched out and elongated by tire tumor grovdh, 
to whidi it adheres; it is 15 cm. long. The tumor fills the entire 
retroperitoneal tissues from tire dome of the diaphragm, which it 
pushes up, down into the pelvis. Everjnvhere it is covered by a 
smooth fibrous capsule and shows no tendency to infiltrate. Everj’-- 
where it is pale, often watery and semifluctuating, but nowhere 
cystic or hemorrhagic. It jdelds no slimy or mucinous material. 
There are areas of lobulated fatty tissue passing directly into tlie 
edematous fibrous tumor tissue; also, there are areas where the 
tissue is more fleshy and slightly pinkish. The several types of tissue 
seem to be separated into distinct lobules, generally from 4 to 10 cm. 
in diameter. The right kidney and adrenal are embedded in the 
tmnor mass, but not adherent; left kidney and adrenal not embedded. 
The mesentery is invaded slightly, but still leaves a free mesentery 
about one-half tlie normal length. Intestines free and nowhere 
adherent. There is onlj'’ a little of the tumor tissue in the pelvis, 
although it follows the external iliacs along the brim of the pehds 
and passes through the right inguinal canal. The pancreas is free 
from the tumor. Omentum not involved and lesser peritoneal 
cavity is empty and free from adhesions. 

Pleural Cavity. Both pleural cavities are free from adhesions and 
contain very little fluid. 

Pericardial Cavity. The pericardial ca\’ity contains a small 
amount of clear fluid. The pericardium is smooth. 

Heart. The heart is normal and weighs 300 grams. The coro- 
naries are tlnck-walled and tortuous. The aorta is free from sclerosis 
and is not surrounded by the tumor mass, which lies mostly anterior 
to it. The pulmonary arteries are normal. Both iliac arteries are 
surrounded by tumor masses. The vena cava is somewhat com- 
pressed, but there are no thrombi. Just above the bifurcation the 
sides of the vessel are compressed and adhesions of apposed intima 
have formed, completely occluding the left common iliac vein, but 
it contains no thrombi. The portal vein contains no thrombi. 

Lungs., The limgs are small and collapsed. The right lung 
weighs 500 grams and there are no nodules in the lung or pleura. 
The lower lobe is boggj'' and semisolid. The left lung is more boggy 
than the right and weighs 850 grams. It is full of turbid fluid except 
the anterior margin of the upper lobe. The cut surface shows gray- 
ish areas, with central softening and gray consolidated areas. The 
pleura above these areas is not roughened. 

Peribronchial Lymph Glands. The peribronchial lymph glands 
are very anthracotie, but not greatly enlarged. One on the right 
side shows a gray caseous area. 
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Liver. The liver is crowded uf) with the diaphragm, the dome o£ 
which reaches the lower border of the first rib on the right side and 
the lower border of the second rib on the left side. The liver has no 
relation to the tumor except for adhesions about the right lobe and 
the peritoneum over the tumor. The liver weighs 1800 grams. 
The right lobe is increased slightly and the left lobe is atrophied 
in the outer half, where it is reduced to a layer 3 to 7 mm. in thick- 
ness. The gall-bladder is slightly enlarged. The common bile duct 
is not distended. The cut surface of the right lobe is of a grayish 
color. There is a well-defined solid area in the middle part of the 
right lobe, wedge-shaped, 6 cm. wide and 6 cm. deep. It is dark 
in color and shows autolysis, but there are no thrombosed vessels 
in this area. The cut surface of the left lobe shows loss of hepatic 
tissue, with connective tissue remaining. 

The spleen, adrenals and pancreas appear normal. 

Gasiro-intesiinal Tract. The stomach is normal. The descending 
colon and sigmoid are about twice the normal length and stretched 
about the tumor. There are dense adhesions between the colon and 
the tumor, and there is great edema in tlie vicinity of the hepatic 
flexure. There is great induration of the fibrous tissue about the 
cecum. The appendix is greatly elongated by a tumor mass between 
it and the cecum. 

Kidneys. The Iddneys weigh 300 grams. Both are firm and pale 
and the cortical marldngs in both are obscure. The veins about 
the left ureter are greatly distended, but the ureter is not distended- 
The right kidney is deeply embedded in tumor tissue, which does 
not infiltrate or adhere. The capsule on each strips easily, leaving a 
smooth surface. The ureters and minary bladder appear normal. 

Generative Organs. The right testicle is soft, large and flattened. 
There is a marked atrophy of the glandular tissue, but there is no 
change in the epididymis. The left testicle has increased fluid in 
the sac. It is large and the glandular tissue is normal. The right 
seminal vesicle contains fluid, but the left seminal vesicle is empty. 
The prostate appears normal. 

The lymph glands of the abdomen show no enlargement or other 
abnormality. 

_ Muscular System. There is a marked diminution of muscular 
tissue throughout the body. 

Skeleton. The vertebral column is normal and not involved by 
the tumor growth. The ribs flare out at the base. 

Anatomical Diagnosis. Retroperitoneal, edematous fibro-lipo- 
sarcoma; slight ascites; compression of both lungs, vdth hypostatic 
edema of right lower lobe and left upper lobe; acute hypostatic and 
aspnation pneumonia of the left lower lobe; upward dislocation of 
heart; pressure atrophy of the left lobe of liver; occlusion of the left 
common iliac vein by compression, and adhesion; edema and varicose 
veins of both lower extremities; early varicose ulcers of the right 
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leg; dironic edema of the external genitals; tumor mass in tlie right 
inguinal canal; fibrosis of tlie right testicle; recent laparotomy 
wound; fibrocaseous right peribronchial lymph gland; enlargement 
of the chest cavity; recent phlebotomy wound of the right elbow; 
emaciation. 

Histological Examination. The tissues outside the tumor showed 
nothing of particular interest, corresponding in all respects to the 
gross findings. No signs of metastatic gro^^d:ll or tumor cell emboli 
were observed. The chief findings in the tumor itself were as follows : • 
Histologically the tumor shows the same degree of variation that 



Fig. 3. — Fatty portions of tumor, showing fat cells greatly distended wth lat, 
in contrast with the completely exhausted condition of the normal fat deposits shown 
in Fig. 6. In the stroma elements irregular and abnormally large nuclei wiU be seen. 
X 60. 

it does to the naked eye. There are areas that seem to be composed 
of pure fatty areolar tissue, but even in the parts tliat most closely 
resemble a benign lipoma tliere is occasionally found in the inter- 
stitial tissue a large deeply staining and altogether abnormal 
nucleus (Fig. 3). This is also true of tlie well-defined fibrous 
capsule that surrounds all parts of the growth, even in the areas 
where it is covering the most typical fat tissue. The more solid 
fleshy portions of growth consist of a structure that in most respects 
resembles an ordinary’’ fibrosarcoma, but always more or less at^iiical 
(Fig. 4) . The edema of tlie intercellular substance and the tendency 
for the appearance of multinucleated cells and at^'pical cells, witli 
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Fig. 4. — Fibrosarcomatous tissue Tvhich makes up the bulk of the tumor. Note the 
numerous exceptionally large and irregular nuclei. X 110. 
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Fig. 5. Showing the edematous tumor tissue, and the multinucleated cells which 
are conspicuous in this growth. X 110. 
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single, large, irregular and often bizarre nuclei, are marked features 
(Fig. 5). AU possible transitions between the fat tissue and the 
solid fibrosarcoma are seen. A large proportion of the tumor con- 
sists of fat cells, with excessive amounts of fibrous tissue containing 
varying numbers of abnormal cells. 

It is to be noted that the fat cells are almost always fuUy distended 
with fat, and do not present at all the appearance of fat tissue that 
has given up its fat for metabolism. This is in marked contrast 
with tlie structure of the normal fatty areolar tissues elsewhere in 
the body, wliich show almost complete disappearance of the fat 
deposit, to about as extreme a degree as is possible, as shovm in 
Fig. 6. 



Eig. 6. — Fatty areolar tissue about tlie adrenal. Illustrating the completely ex- 
hausted state of the fat cells, which contain practically no fat whatever. Compare with 
Fig. 3, showing the fatty tissue of the tumor magnified to the same degree. X 60. 


The giant cells are extremely varied in their structure (Fig. 5). 
The commonest form exhibits a small cluster of deeply staining 
nuclei, ten to twenty of which appear in a single plane. Often these 
nuclei appear at the periphery, resembUng somewhat a Langhans 
giant ceU, but differing essentially in the exaggerated size of the 
nuclei, their intense staining and the relatively large proportion 
' of the giant cell that they form. In some, however, the nuclei of 
the giant cells are in the center, often with a greatly vesicdated 
cytoplasm. Mitotic figures are not seen, but many nuclei give 
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tlie impression of direct division. In some areas numerous small 
round cells are present and also many cells with a small dark nucleus 
and nearly homogeneous eosinophile cytoplasm. 

The collagen fibers are well developed and made conspicuous by' 
the edema of the tissue. Bloodvessels are usually well developed 
and in places are extremely numerous, although, for the most part, 
the degree of vascularity is not different from tliat of ordinary fat 
tissue. There are but few poljmuclear leukocytes. There are 
considerable areas of the tumor where very few nuclei are seen 
although large amounts of stroma substance remain. In the ^dcinity 
of these, areas there are usually few of the large atj^ical cells, and - 
the impression is created of a degeneration of the tumor tissue from 
the lower blood supply. Nowhere is there found any material 
resembling mucin in its basophilic properties. Wliile sometimes 
ceils with branching processes occur, they do not have the typical 
mucoid matrix about them, and hence they resemble the stellate 
ceUs commonly seen in edematous fibrous tissues. These micro- 
scopic observations agree with the absenee of any appreciable 
quantities of material behaving in solubility like mucin. 

It is to be remarked that in this tumor we have found no evidence 
of mucin or so-called myxomatous tissue. The growth is essentially 
a highly edematous fibro-lipo-sarcoma. 

The microscopic difference beWeen this tumor and tumors 
properly designated as lipomamyxomatodes is very distinct, and 
emphasized by comparison with sections from a tumor of the latter 
type in om collection. This specimen was brought to the laboratory 
many years ago, with the statement that it was a lipoma which had 
been removed from the right Scarpa’s triangle of a woman, aged 
forty years. It had been present for three years and had shown 
rapid growth only in the two months preceding the operation. 
The growth had a distinct capsule and was readily shelled out. 

It resembled an ordinary lipoma in being lobulated and fatty, but 
was mudi softer than a lipoma, very watery, with a slimy fluid 
escaping from the cut surface, which was extremely pale, with a > 
boiled-starch appearance. It was nearly spherical, approximately 
15 X 13 X 10 cm. 

Microscopically the tissue everywhere consists of an intimate 
mingling of fat cells and myxoma cells, with an abundant mucoid 
deposit possessing marked basophilic properties. There is an 
absence of edematous connective tissue or of giant cells and other 
sarcoma cell types. However we were informed that there was 
rapid recurrence after the operation with early death. 

Chemical Composition. Samples were taken from different 
parts of the tumor tissue removed at autopsy, as nearly as possible 
securing a fair average of the tumor as a whole, and these samples 
were united and analyzed. 

Extraction with Ca(OH )2 yielded but a trace of material precipi- 
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tating on acidification with acetic acid, indicating tlie absence of 
any considerable quantity of mucin. 

The figures obtained are given in the following summary, togetlier 
■\vith tlie figures obtained by analyzing a typieal old granulation 
tissue, as existing in the so-called “castration tumors” in smne. 
These great granulomas are quite common, apparently resulting 
from a chronic infection of the operation wounds. Histologically 
they consist for the most part of dense fibrous tissue, ivith few cells 
and a scanty blood supply. 




Fibro-lipoaarcomn. 

Granuloma. 

Alcohol ether residue 


. 6.53 per cent. 

15.84 per cent. 

Alcohol ether extract (dried) 

2.94 

2.28 

Total solids . 

, , 

9.47 

18.12 

"Water .... 


90.53 

81. SS 


ALCOHOL ETHER RESIDUE. 


Total protein 


. 669.1 mgm. per gm. solids 911.6 mgm. 

Protein sulphur . 


6.5 mgm “ 

3 . 3 mgm. 

Protein phosphorus . 

. 

. 474 mgm. “ 

3.1 mgm. 

Total purin nitrogen 

• 

. 1.3 mgm. “ 

0.7 mgm. 


ALCOHOL ETHER SOLUBLE. 




(a) Extractives. 


Total inorganic (ash) 


61.3 mgm. per gm. solids 

19.2 mgm. 

Total solids . 


. 129.2 mgm. “ 

66.4 mgm. 

Total sulphur 


1.2 mgm. “ 

0.5 mgm. 

Inorganic sulphur 


0.3 mgm. “ 

trace 

Total phosphorus 


1.5 mgm. “ 

0.9 mgm. 

Inorganic phosphorus 


1.3 mgm. " 

0.7 mgm. 

Total nitrogen 


7.9 mgm. “ 

3 . 4 mgm. 



49.0 mgm. protein 

21.9 mgm. protein 



(5) Lipins. 


Total nitrogen 


1 , 7 mgm. per gm. solids 

0.9 mgm. 

Total sulphur 


1.3 mgm. “ 

0.5 mgm. 

Total phosphorus 


1.9 mgm. “ 

0.9 mgm. 


The analysis shows that we are dealing witli an edematous fibrous 
tissue rather than with a myxoma, as shown by the presence of 90.53 
per cent, of water and no appreciable mucin. The other figures 
merely confinn the fact that -this tissue is more embryonic in 
character than the granuloma, as indicated by the greater amounts 
of sulphur, phosphorus and puriii nitrogen. 

The figure for fat was Tower than anticipated, showing that the 
lipomatous elements did not form so large a proportion of the tumor 
as -die gross appearance suggested. Nevertheless, there was present 
nearly two pounds of fatty material and four and a half pounds of 
protein in this tumor, despite the extremely emaciated condition 
of -die host. Both microscopic and chemical examination afford 
striking e^'idence diat a malignant tumor can retain considerable 
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amounts of fat under conditions in which the normal fat depots 
give up almost their last molecule of fat. 

SmiMARY. There is reported the microscopic and chemical, 
examination of a retroperitoneal liposarcoma without mjTComatous 
elements, weighing sixty-nine pounds, being the largest solid tumor 
of which we can find record. It illustrates the capacity of malignant 
tumors to store up protein and fat, despite extreme emaciation of 
the host. 


VASCULAR REACTIONS IN VASCULAR HYPERTENSION.^ 
By James P. O’Hare, M.D., 

BOSTON, MASSACHtrSKTrS. 

(From the Medical Clinic of the Peter Bent Brigham Hospital.) 


A STARTLING observation, made two years ago, was directly 
responsible for the following study: 

The patient was a woman, aged forty-eight years, with an 
extremely high blood-pressure and a normal renal function, one of 
those cases familiarly known as “vascular hj^iertension. ” Her 
systolic pressure had just been found to be 270, when the patient 
complained of rather severe cardiac pain. Nitroglycerin, gr. 
was given for relief. Curiosity led me to watch its effect on the 
blood-pressure. I was very much disturbed to find the pressure 
falling rapidly until it reached 110. In the meantine the patient 
had become very uncomfortable .and was almost in collapse. An 
intravenous injection of adrenalin restored the pressure as quickly 
as it had fallen, and the patient become more comfortable. 

This observation was so amazing that I was stimulated to study 
the reaction to nitroglycerin of the bloodvessels in this type of case. 

(I should state, at this point, that the above observation was unique . 
on my part, none of its kind having since been made.) In the 
course of the investigation on the effect of nitroglycerin it was 
noted that during the preliminary period of our experiments, while 
we were trying to establish a base line before giving the drug, 
there was often a marked fall in pressure, due to rest and quiet. 
If exciting noises occurred near the patient, however, the pressure 
often rose to a surprising degree. The variations in pressure were 
so marked that we were led to determine not only the effect of 
nitroglycerin but also that of rest, excitement, exercise and afterward 
adrenalin. These results were interesting and instructive enough 
to warrant this report. 

While some of the earlier experiments were, for obvious reasons, . 

1 Study made under a grant from the Proctor Fund of Harvard University. 
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not done under standard conditions, the majority of those reported 
were carried out in the following manner: The patient was placed 
in bed in a quiet room for twenty to forty-five minutes. The 
object of this was to put him at his ease. At the end of this pre- 
liminary period tlie systolic and diastolic pressures and the pulse- 
rate were noted at five-minute intervals. Usually these patients 
established their base lines in thirty to forty-five minutes. Then I 
endeavored to excite the patient by urging him to tallc about some 
disturbing subject. Generally his “high blood-pressure” (on which 
most of these patients are terribly centered) or his irritability, or 
some similar subject, was a sufficient excitation. It would, perhaps, 
have been somewhat better to have some standard form of excit- 
ation, such as that used by Mealdns and Wilson in their study on 
“Irritable Heart,”- but no such means seemed practical or neces- 
sary. During the short two- or three-minute period of excitation, 
readings were again made and then the patient was allowed to 
become quiet again. After a sufficient time had elapsed to re- 
establish the base lines the effect of exercise — usually lifting from a 
reclining position to a sitting one ten times — or the effect of nitro- 
glycerin under the tongue was tried. The adrenalin test was carried 
out in a similar way on another day. The doses of the drugs are 
given in the tables. Each observation consumed from one and a 
half to three or more hours on two days. 

The first reaction to consider — ^the effect of quiet and rest — 
can be followed in Table I. 

Here it can be seen that in the large proportion of the cases there 
was a definite and marked fall in both systolic and diastolic pressures 
during the pre&citation period. In a very few, however, there was 
essentially no fall. In the systolic pressure the variations in the 
curves ranged from 0 to 46 mm., with an average of 21 mm. In the 
diastolic the fall varied from 0 to. 18 mm., with an average of 10 mm. 
The time necessary to establish such falls varied markedly, as did 
the degi'ee of fall, both being largely dependent on the nervous 
tension of the patient. The limits were from five to seventy minutes. 

I presume that the following sequence of events took place in 
these patients. In spite of the preliminary rest period many were 
very nervous when the blood-pressure was first determined. As a 
result the pressure rose above its previous imdetermined level. 
As the patient became accustomed to this maneuver the pressure 
fell. That this was true is indicated by the fact that the second 
and third readings were occasionally higher than the first. These 
were followed by the usual fall. 

The effect of excitement showed a greater change in the pressure 
curves in the opposite direction. In every case there was a sharp 
rise. This was generally greater than the corresponding fall in the 

= Heart, 191S, No. 1, rii, 17. In this study a pistol shot was used as a means of 
excitation. 
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preliminary period. The variations in the systolic pressures ranged 
from 10 to 52 mm., with an average of 30 mm. The diastolic pres- 
sures showed similar but less marked rises varying from S to 24 mm., 
with an average of 12 mm. In general, the rise was a very sharp 
one, the height of pressure being reached at the first detemiination; 
In some there was a rise at this reading, but the curve continued to , 
ascend, reaching its maximum in ten to fifteen minutes. 

TABLE I. — ^EFFECT OF REST AND EXCITEMENT EST VASCULAR 

HYPERTENSION, 



Blood-pres- 

Maximum fall in j 

Maximum rise in 



sure at start. 

mm. 

due to rest. 

mm. due to 








excitement. 


Med. 









Stimulus. 

No. 













Time 



Time 



Syst. 

Diast. 

Syst. 

Diast. 

in 

! Syst. 

1 Diast. 

in 







min. 



min. 


8022 

12G 

98 

3 

18 

40 

10 

1 

8 

5 

Talking about a quack. 

53819 

14S 

92 

30 

16 

65 

24 

8 

15 

Talking about father’s 










death, etc. 

7761 

150 

84 

10 

4 

70 

i 24 

10 

i 10 1 

Talking about self and 






1 

1 


1 

school work. 

11704 i 

152 

98 

14 

2 

20 

i 3^ 

24 

1 13 

Talking about blood-pros- 

1 









sure and operation. 

106G4 

172 

98 

18 

2 

20 

; 40 

10 

5 

Talking about her family. 

6596 

186 

98 

-1 

5. 

30 

20 

8 

5 

Talking about her invalid 









daughter. 

S976 

180 

no 

0 

0 


52 

10 

5 

Talking about her irrita- 









1 

bility. 

8920 

192 

98 

12 

0 

5 

28 ' 

9 

10 

Thinking of a dead pet cat. 

9799 

198 

99 

23 

10 i 

40 


— 


Rest only. 

9799 

202 

80 

46 

18 1 

50 

28 I 

10 

5 1 

Talking about her school. 

7608 

209 

92 

35 

10 ; 

60 

50 , 

10 

5 1 

Talking about her divorce. 

8742 

214 

128 

14 

8 

25 

19 

10 

5 

Talking about blood-pres- 

9846 


122 





1 

1 

sure. 

222 

— 

— 


36 

8 I 

10 

Talking about self. 

9846 

227 

122 

19 

12 

20 

32 

24 

15 

Talking about blood-pres- 

.6877 









sure. 

230 

108 

27 

14 

30 

28 

12 

5 

Talking about an attack of 

11581 

238 

104 

2D 

1 

65 

16 ‘ 

9 

10 

angina. 

Talking about blood-pres- 

Extremes 



0-46 

0-18 

5-70 

10-52 

1 

8-24 

5-15 

sure. 

Average 



21 

10 

•• 

30 

12 


Manuel 





Co 

ntrols. 

1 

1 

1 


114 

64 

4 

4 

10 

14 i 

10 1 

5 

Talking about exam. 

F. Smith 

116 

62 

6 

2 

20 

14 

6 

5 

Talking about exam. 


In this and subsequent tables some of the cases do not seem to be hypertensive. They are, 
n^ever, patients who have been many times hypertensive. By "time in min.” is meant the 
time elapsed in reaching the maximum rise. The averages at the bottom of the table are only 
01 tnose showing a positive rise. Two normal cases are included at the bottom of the table for 


The effect of exercise in these hypertensive cases (Table II) 
showed somewhat conflicting results, as in normal cases. In general 
there was a fairly definite rise in both systolic and diastolic pressures, 
n one there was no rise in either. In two more there was a fall in 
the systolic and in five there was a fall in the diastolic pressure. The 
usual type of curve was a sharp rise followed by a fall almost as 
sharp. Rarely this is reversed. The results are similar’^ to what 
occurs m normal individuals. The psychic element undoubtedly 
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plays a part in the reaction. The results are of special interest, 
liowever, in tha,t they show how marked and how sudden a change 
may take place in these hypertensive patients as a result of moderate 
effort. A rise of 57 mm. in a normal patient is of much less signifi- 
cance than in a patient who already has a high pressure. (See Case 
No. 6596.) 

TABLE II. — ^EFFECT OF EXERCISE. 


Mccl. No. 

Blood-pressure before 
exercise. 

i Maximum rise from 
exercise. 



Systolic. 

' 

Diastolic. 

Systolic. 

Diastolic. 


53S19 . . . 

120 

70 

0 

0 


8533 . . . 

128 

— 

-4 

_ 


10GG4 . . . 

132 

84 

10 

-C 


77G1 . . . 

140 

92 

20 

_o 

, 

11704 . . . 

142 

100 

16 

0 


9799 . . . 

1G2 

SO 

2G 

8 


7G0S . . . 

IGS 

82 

45 

0 

Somewhat tired. 

9799 . . . 

170 

80 

42 

4 


G59G . . . 

184 

98 

57 

22 


8976 . . . 

186 

120 

10 


Tired. 

10032 . . . 

194 

112 

32 

18 


8742 . . . 

202 

118 

8 

4 


6877 . . . 

218 

104 

30 

IS 

Tired. 

S84G . . 

222 

122 

-20 

-10 

On repetition later; no 
fall in pressure from 
exercise. 

Extremes . 

• * 

** 

-20-70 

-10-22 



It is of interest to note that while the diastolic pressures in the 
above experiments were more stable than the systolic they were far 
from being fixed. A variation of 24 mm. in the diastolic pressure 
within a two-hour period is indeed surprising. (See Case No. 8846, 
Table I.) 

The observations recorded above may be merely exaggerations 
of what occurs normally. But in the hypertensive case they are of 
vastly greater significance. Furthermore the recognition of the fact 
that such wide variations in pressure can occur witliin a compara- 
tively* short period due to such commonplace causes as those used, 
is of extreme importance in estimating the meaning of any given 
high pressiue. It must, too, make us very cautious about the 
interpretation of the effects of treatment. If a patient’s pressiue 
under the influence of mental and physical rest can drop 35 mm., 
and then under the excitation of talking about family difficulties 
can rise again 50 mm. (see Case No. 7608, Table I; see also same 
case. Table II) one can readily understand the wide variations 
that must take place every day in this type of case. One can under- 
stand, too, of how little significance are even moderate changes noted 
from time to time unless they are all in the same direction. 

As a result of such observations as these I have become very 
skeptical about the therapeutic value of drugs, electricity, ba,ths, 
etc., in this type of case. If they produce any effect at all it is 
largely through the accompanying mental or physical rest imposed. 
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Unless one can show a permanent or at least a long-continued 
lowering of pressure of a considerable degi’ee, one cannot rightfi^y 
claim that any given therapeutic maneuver has been beneficial. 
I have yet to see a fall in pressure resulting from any method of 
treatment (except rest) that cannot be duplicated or exceeded by 
those observations we have made on rest. By the latter means 
one may reduce the pressure markedly, but, unfortunately, on the 
resumption of effort it rises again. However, with care it need not 
rise to its former level. After all, this is as much as we should 
reasonably expect, except in the earliest cases. 

Another thought arises out of this study. The extreme liability 
of the vasomotor system in this type of case, as indicated by the 
marked and sudden changes in pressure, makes us wonder what the 
effect on the vessels must be. Will not these patients show earlier 
and more marked sclerosis of the vessel walls? 


TABLE hi. — effect OF NITROGLYCERIN, 


Med. 

No. 

Blood- 
pressure 
at start. 

Primary 

1 rise in 
j tnm. 

Primary 
fall in 

I mm. 

Time- 
in 1 
min. 

i 

Secondary 
fall in 
■ mm. 

Time 

in 

min. 

Dose 
in G. 

- V 

Systolic. 

Diastolic. 

Systolic. 

Diastolic. 

Systolic. 

Diastolic. 

Systolic. 

Diastolic. 

53819 

148 

92 

i 1 

1 4 

0 


t _ 

. _ 

2 

16 

15 

0.0006 

Slight reaction. 

11704 

152 

98 

, 22 ! 

i 22 

— ' 

. — . 

— 

2 

0 

30 

0.0009 


10664 

154 

100 

20 

1 2 

— 1 

1 — 


22 

18 

35 

0.0009 


6596 

186 

98 

i 20 1 


— 

— 


5 

6 

35 1 

0.0009 


8976 

186 

110 

14 1 

I 16 

— 

— 

i — . 

18 

1 8 

30 

0.0009 

1 

9799 

188 

99 

24 1 

11 

— 

— 

_ 

19 

i 14 

50 

0.0009 


9767 

190 

112 

19 1 

10 



I _ 

3 

2 

15 

0.0006 


7008 

209 

92 

26 1 

10 

— 

' — . 


22 

1 8 

45 

0.0009 


6877 

230 

108 

11 

21 

f — 

1 _ 


6 

0 

20 

i 0.0009 


9106 

238 

154 

5 1 

16 

1 — 

1 — . 

_ 

25 

0 

20 

0.0009 


10962 1 

288 ! 

172 

10 

— 

— 

! 20 

15 

20 

1 — 

10 

0.0009 


7761 

128^ 

92 

— 1 

— 

16 

42 

23 

— 

1 _ 


0.0009 

Some doubt 












1 

about diast. 

9767 

190 

112 

— 1 


2 

2 

5 

-8 

-10 

15 . 

0.0006 

pressures. 

See above 9767. 

8920 

196 

120 


14 

28 1 

— 

14 

60 

1 31 

244 

0.0006 


8880 

212 

102 

— 

14 

32 

— 

23 


4 


, 0 


11581 

238 

104 

— 

12 

22 

1 

7 

1 



0.0009 


y .... - 


dmded into two parts The first U cases are those which showed a primary 
rioo’i others showed a pimary fall. The last three in the second group showed no primary 
rise in the systolic pressure but 3 rise in the diastolic. One case in the first group showed a rise 
in systolic pressure and a fall in the diastolic. 


In studying the effect of nitroglycerin in this disease we received 
two genuine surprises (Table III). Instead of finding a sharp fall 
of pressiu’e after a fairly large dose of this drug placed under the 
tongue we found that the majority of our cases showed a primary 
rise. _ This, too, occurred during the height of the symptomatic 
reactions to the drug. The patient was flushed. There was pound- 
ing m the head and in the region of the heart. The radial pulses 
were definitely more full, and yet the systolic and diastolic pressures 

von. 159, NO. 3. — xiARcn. 1920, 13 
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were higher at this period instead of lower. Furthermore, these 
rises were not always trifling, being over 20 mm. in several cases. 
I am of the opinion that in these strikingly nervous people the 
excitement produced by the nitroglycerin caused the primary rise. 

The second surprise was in the comparatively slight depressor 
effect of the drug. The drop in pressure, either following the 
primary rise or when there was no such rise, was comparatively 
slight. I say this in spite of the apparent contradiction in Table III. 
If one notices those cases in which a considerable fall took place 
after the nitroglycerin, he will see that, for the most part, it required 
a very long time to reach this depth. I cannot help feeling that 
much of this fall must be attributed to rest and quiet, otherwise, 
it seems to me, we should obtain the greatest drop during the period 
of vasodilatation, i. e., during the period of flushing, increased pulse 
volume, etc. 

Observations like these confirm om* ideas about the uselessness 
of nitroglycerin in hypertension. Formerly we discarded this drug 
on the grounds that the depressor effect was too transient to be of 
value. These experiments of ours show that there is but little 
reduction of pressure due to the drug and that there is often a 
primary rise in pressure. Rest alone is far more effective. 

TABLE — EFFECT OF ADRENALIN. 


Med. No. 

Blood-pres- 
sme nt start. 

1 

1 Maximum 

1 rise in mm. 

Time 

in 

Dura- 

ation 

i 

Dose 

in 

Remarks. 


Syst. 

Diast. 



min. 

of 

rise. 



7761 

132 

1 

90 

42 

50 

2 

20 

0.5 


8533 

134 

48 

48 

10 

10 

45 

0.5 

Plateau curve. 

53819 

140 

! so 

! 30 

12 

2 

60 

0.5 

Rather prolonged rise. 

11704 1 

160 

104 

80 

-40 

2 

25 

0.5 

Sharp, marked rise. 

10664 

166 

98 

52 

10 

2 

22 

0.5 

Double rise. 

7608 

194 

90 

40 

10 

24 

120 

0.5 

Slow rise and fall; typical syn* 
drome reaction. 

6877 

199 

94 

70 

22 

5 

40 

0.5 

Double rise; angina. 

Too small a dose. 

8976 

200 

120 

26 

10 

10 

15 

0.25 

6596 

206 

104 

87 

22 

2 

95 

0.5 

Sharp rise and fall, the latter trail- 
ing off; angina. 

8846 

Extremes 

Average 

214 

118 

8 

26-87 

53 

-2 

10-50 

18 

2 

6 

15-120 

0.5 

? about site of injection. 

-s 

lUnnucl 

114 

62 

8 

2 

Co 

4 

ntrols. 

55 

0.5 

Normal student. 

Dc BI ois 

100 

60 

1 

14 

10 

i 

i ^ 

50 

1 0.5 

Gastric necrosis. 


Only 2 normal cases are included at the bottom of the table for purposes of comparison. For 
normal controls, see report of work at Lakewood. 


In spite of the above, nitroglycerin has a place in the treatment of 
one of the complications of vascular hypertension. Clinical ei^eri- 
ence has taught us its value in angina pectoris. In the 
results one cannot help wondering about the effect of this drug, on 
the various bloodvessels of the body. There is lio doubt that it 
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causes a vasodilatation of many of the vessels. This can be seen 
and felt. No doubt, too, in angina the relief comes from such a 
vasodilatation, and yet there is a compensating or overcompensating 
mechanism in this, disease which maintains the pressure at a high 
level in spite of the nitroglycerin. 



Chakt I. — ^In this chart and those that follow, the ordinate indicates time, the 
abscissa, pressures, pulse and respiration rates. R, systolic blood-pressure; D, 
diastolic blood-pressure; P, pulse-rate; R, respiration-rate. In the diastolic pressure 
curve the symbol O is occasionally used. This indicates that no abrupt change 
from a sharp to a muffled note was heard but merely a gradual decrease in sounds. 

1 Vhe O represents the level at which the last sound was heard. Chart I demonstrates 
the effect of emotion, ffltroglycerin and exercise. At A is noted the effect of talking 
two minutes about an invalid daughter. At B nitroglycerin, 0.0009 G., was given 
under the tongue. Note especially the rise of 20 mm. in the systolic pressure and 
the comparatively negligible fall of this pressure. At C the patient lifted herself 
from the reclining to the sitting position ten times. 


One of the most interesting phases of this study of ours is that of 
the effect of adrenalin, as in the Goetsch test.^ Sturgis and Wearn/ 
at Lakewood, have shown that | c.c. of a 1 to 1000 solution of drug 
given intramuscularly in normal individuals causes no appreciable 
rise in blood-pressure. 

* New York State, Jour. Med., July, 1918, xix, 259. 

‘ Arch. Int. Med. September, 1919, xxiv, 269. 
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Oul- data is very meager consisting of only ten cases. This small 
number is due to the fact that we became afraid to use the drug in 
this type of case. The reaction Avas so striking and so nearly con- 
stant that Ave feel it Avorth Avhile to report our cases. In only one 
case (No. 8846, Table IV) did aa^c fail to get the typical reaction. 
In this one case there was some doubt about the technic. 



Chart II. — This demonstrates the effect of emotion, nitroglycerin, and exercise. 
At A the patient was stirred up wliile her pressure was apparently falling, by placing 
a blanket on her chest. At B can be seen the effect of talking two minutes aboi^ 
her divorce. At C nitroglycerin, 9.0009 G., was given under the tongue. ^ At B 
can be seen the effect of lifting herself from the reclining to the sitting position ten 
times. 

The technic was almost identical with that used by Stm’gis and 
Wearn® at Lakewood, the only difference being that AA^e used the 
prepared solution of adrenalin, Avhereas there a solution was made 
from tablets. The patient AA'as kept at rest in bed in a quiet room 
for one-half to one hour. Control pressure readings, pulse^ and 
respiration rates, symptoms, etc., AA'ere then noted at five-minute 
ihtei’A^als until a base line AA'^as established. Then ^ c.c. of a 1 to 1000 


‘ Sturgis and Wearn, cited above. 
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solution of adrenalin was injected into the deltoid or biceps rnuscle. 
Pressure readings, etc., were thereafter made every two minutes 
for ten minutes, then every five minutes for one hour or more, and 
then every ten minutes until the pressure came back to normal. 

2 3 4 
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Chaht III.— This demonstrates the effect of adrenalin. At A the patient was 
given 0.5 c.c. adrenalin (1 to 1000) intramuscularly. Note the sharp, terrific rise in 
pressure. 

The reaction to the drug was striking^ and in some instances 
alarming. A typical one showed a sharp rise of pressure averaging 
53 mm. for the systolic and 18 mm. for the diastolic. In two cases 
the mai^^ systolic rise was over 80 mm. When such a rise took 
place within two minutes after the drug was injected it was indeed 
striking, especially if it started from a base line of over 200 mm. 
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Generally tlie pressure was not maintained at the high level for 
longer than a few minutes. It then fell, sometimes fairly abruptly 
and sometimes more gradually. Occasionally there was a secondary 
slight rise during the fall. The time required to reach the maximum 
pressure and to reach the former level is indicated in Table IV. 
Immediately after the injection of the drug the patient became pale 
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Chakt rv. — Another adrenalin effect. At A the patient was given 0.5 c.o. adrenalin 
(1 to 1000) intramuscularly. Patient had severe angina pectoris. 

and tense and had a feeling of tingling all over. There was some- 
times a slight tremor of the hands and usually a pounding in the 
head and in the region of the precordia. In one or two there were 
practically no symptoms. 

Neither in the symptomatology nor in the pressure curves did 
om cases resemble those of the “effort syndrome'^ reported from 
Lakewood. Only one case (No. 7608, Table IV) showed the 
typical “syndrome curve,'’ but this patient did not display the 
symptoms which are so characteristic. 
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A few of the curves resemble more closely those reported by 
Goetsch in his hyperthyroid series, especially those with the second- 
ary rise (Nos. 10664 and 6877, Table IV). As a rule, however, our 
cases showed a much more abrupt and higher rise than did those of 
Goetsch. That these patients were cases of hyperthyroidism is 
not at all credible. In fact, we have determined the basal metab- 
olism on a few that seemed possibly thyrotoxic and found it to be 
subnoiTnal instead of raised. 



Two cases in this series warrant special comment because of the 
alarming nature of the reaction. Case No. 6877 was an elderly 
woman who had had several attacks of rather mild angina pectoris. 
After the injection of adrenalin the pressure rose immediately 70 
mm. The patient became verj' pale and frightened and had the 
worst attack of angina she had ever experienced. Fortunately 
the' pressure fell rather promptly and the symptoms ' abated as 
quickly. 
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The second case (No. 6596) showed a similar alarming jump in 
the systolic pressure from 193 to 280 in one minute. She, too, 
became very pale and frightened and had a tremendous sense of 
constriction in the region of her heart. 

Both of these patients felt they were going to die and I was much 
alarmed. It was a great relief to see the pressme fall instead of 
continuing to rise. 

Cases like these made me unwilling to try this reaction further 
in patients with a pressure over 190 mm. Consequently my series 
is small. They should serve as a warning against indiscriminate 
use of adrenalin intramuscularly. 

The “adrenalin reactions” in hyperthyroidism, the effort syn- 
drome and in vascular hypertension are interesting problems 
requiring much more study. In the last group the worker must 
realize that he is “playing with dynamite.” 

It is safe to conclude from these studies that: 

1. The vasomotor system in vascular hypertension is extremely 
labile and sensitive. 

2. Mental and physical rest causes a marked fall in pressure. 

3. Excitation causes a more marked abrupt rise. 

4. Exercise usually causes a similar rise. 

5. Nitroglycerin produces practically no fall in pressure and there 
is often a primary rise following its absorption. 

6. The vessels are especially sensitive to the intramuscular 
injection of adrenalin, a marked rise in pressure taking place 
immediately after its injection. 

I gratefully acknowledge the assistance of Miss Elsa Griffin. 


THE DANGERS OF ASCARIASIS. 

By Bowman Corning Crowell, M.D., 

EIO DE JANEIRO, BRAZIE. 

Animal parasites of the human host are today probably attract- 
ing more attention than ever before, while with improved modern 
methods new ones are being discovered, and, as the result of accumu- 
lated knowledge, pathogenic properties are being ascribed to those 
formerly considered harmless. .The technic of the laboratory is 
being employed in all its refinements to aid in diagnosis, and, on the 
other hand, treatment of some forms of intestinal parasitism is 
being carried out on a more scientific basis and on a larger scale than 
could have been foreseen only a few years since. International 
campaigns against parasites are now taken in a matter-of-fact way , 
and the mention of their scope in all their vast inclusiveness excites 
little more than passing admiration. 
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Probably greater efforts have been expended against the hook- 
worm, the malarial parasite and the entameba than against the 
other animal parasites. But who ever gives a thought, other than 
one of disgust, to the ascarisf And yet the wide territory eovered 
by the ttscavis, the number of the population infested by it and the 
harmful results attending its presence entitle it to more respect- 
ful attention than is usually accorded it. In practically all places, 
if not in all, in which examinations are made for parasitic infections 
it is found that the ascaris is the parasite most frequently 
encountered. It is also one of the worms that is most easy of recog- 
nition, and for that reason very little difficulty attends the diagnosis. 
Perhaps these facts have helped to distract the interest of the physi- 
cian from this homely worm. The average physician who has had 
any experience in tropical countries where the ascaris abounds will 
say that the treatment of ascariasis is easy, which is probably true 
in the vast majority of cases, and that its harmful effects are slight 
an;^nvay, which is decidedly not true. It is my opinion that the word 
of the pathologist on this subject is heard only too infrequently, 
and it is for this reason that I wish to put on record some of my 
experiences with this worm as seen in the autopsy room during 
several years in Manila. This experience has led me to look upon 
the ascaris with more than the usual amount of respect and fear. 
The pathologist and the medical man who follows his cases to their 
ultimate diagnosis are better qualified to speak on tliis subject than 
the pure parasitologist or the man who knows only mortality 
statistics based upon clinical diagnosis alone. A simple examina- 
tion of the hospital records of tropical countries will show what a 
large number of cases are admitted to these hospitals for ascariasis 
alone, aside from those in which ascariasis is found complicating 
other diseases which are usually considered more serious. If this 
be followed by an examination of the records of the associated 
morgues, with their never-ending list of surprises, the case against 
the ascaris will be strengthened. I regret not being able to give 
accurate statistics on this subject, but I know that they would con- 
vince even the most skeptical that this parasite has a very decided 
economic importance as judged from the morbidity caused by it. 

As the worm is a large one and easy of recognition, much atten- 
tion was paid to it by the earlier workers on this subject, and some 
of the older books on parasitology give a better idea of the impor- 
tance of this worm than one would acquire from a perusal of some 
of the more modern works. The average medical student at present 
is therefore sent out into practice with an erroneous idea concerning 
the importance of this disease. Fortunately, attention has recently 
been again directed to this worm through the work which is being 
done on the method of transmission of the parasite, and it therefore 
seems an opportune time to once again draw attention to the harm 
attending infestation by it. 
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Fantham, Stephens and Theobald/ in their recent book, Animal 
Parasites of Man, and Blanchard/ in his Zodlogic medicale of thirty 
years ago, give excellent ideas on the pathology of ascariasis, and 
frequent references will be made to these works. 

Prevalence of the Parasite Geographically and in ]\Ian. 
Documentary evidence will not be given here to bear out the state- 
ment that the ascaris is more widely distributed from the geographi- 
cal standpoint and infests a larger number of people than any other 
known intestinal parasite. Text-books, monographs, hospital and 
morbidity records all agree upon this point and place it beyond all 
possibility of dispute. 

My personal experiences with ascariasis were chiefly gained in 
the Philippine Islands, and I shall quote a few statistics from there to 
show its incidence. Willets,® in 1911, found 62.3 per cent, of 4278 
persons infested with a^caris as compared with 54.37 per cent, with 
hookworm, and in a grand total of 19,302 examinations compiled 
by the same author in the Philippines, 61.36 per cent, had ascaris 
and 30.57 per cent, had hookworm. In some of the series from which 
these statistics were compiled the percentage of ascaris infestations 
was as high as 83. In 500 consecutive autopsies on cases the major- 
ity of which came from a hospital in which routine treatment for 
intestinal parasites was practised, Crowell and Hammack^ found 
41.2 per cent, with ascaiis as compared with 16.6 with hookworm. 
In other places the incidence of the ascaris runs up to almost 100 
per cent. 

The ascaris, unlike many other parasites, does not confine itself 
to the tropics, but is found in all climates and in all latitudes. 
■'/Pathological Effects of the Ascaris. The pathological 
effects of the ascaris are numerous, but are susceptible of classifi- 
cation. 

I. Mechanical effects are prominent and certain from the ascaris; 
these may be exerted when the worm is in the intestine or in the 
course of its migrations. 

II. As a carrier of infection the worm is also of importance in its 
migrations. Whether through its eggs it may prove a source of 
transmitting infection is not yet proved. 

TIT. The larvse cause a bronchopneumonia in experimental 
animals, and it is not improbable that -they may do so in some cases 
in infants. 

IV. The presence of a harmful toxic substance is a source of danger 
and reflex nervous symptoms due either to mechanical or tone 
irri'tation are also frequently encountered. These phenomena will 
now be dealt with in more detail. 

I Animal Parasites of Man, 1916, John Bale, Sons & Danielsson, Ltd., London. 

^ Traite de Zoologie mSdicale, 1889, J. B. BailliSre et Fils, Pans. 

’ Philadelphia Jour. So., Sec. B, 1911, vi, 77. 

< Ibid., 1913, viii, 157. 
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I. Mecilanical Effects of the Presence of the Ascaris. 
1. in the Intestine. Large numbers of the worms may be present 
in the intestine; one individual has been reported to have evacuated 
as many as 600 worms in one day and other large numbers are fre- 
quently reported. Fauconneau-Dufresne is quoted by Blanchard 
as having published a case in which a boy, aged twelve years, 
evacuated more than 5000 worms in less than three years, the 
majority by vomiting; 600 were evacuated in one day only! 

In our autopsy experience as many as 200 were found in the intes- 
tine of one child, and numbers from 50 to 75 were so frequent as to 
occasion no surprise. Such masses of these worms may cause not 
only constipation but absolute obstruction. Fantham, Stephens 
and Theobald credit cases of ileus to Hosier and Peiper, Raie, 
Rehberg, Rocheblave, Leichtenstern, Huber and Wilms. 

The collection of large coils of the worms in the sigmoid flexure 
of the colon may cause palpable, firm masses in the left abdominal 
quadrant, which have led to the clinical diagnosis of true tumor of 
the intestine. This is a frequent source of error to newly arrived 
physicians in the tropics, and I have seen an abdomen opened under 
this false diagnosis. Vermifuges have caused many a prospective 
operation for suspected abdominal tumors to be indefinitely post- 
poned. 

The question as to whether the ascaris actually may perforate 
the intact wall of the intestine or stomach is still open. Certainly 
the worm is often found in the peritoneal cavity at autopsy. Some 
authors quoted by Blanchard attributed this wholly ,to the parasites, 
whether they produce the perforations or determine foci of gangrene. 
Others maintain that the perforations occur independently of the 
worms, and that they simply use an exit which they find available; 
and still others maintain that the worm is capable of passing through 
the intestinal membrane by simply separating the fibers; its passage 
completed these fibers come together again, owing to their elasticity 
and contractility, and all trace of the perforation disappears. 
Blanchard collected a total of 81 cases in which the ascaris had 
passed out through the body wall, especially at the umbilicus and 
groin. Davaine points out that these exits of the ascaris are more 
frequent at the umbilicus in children and at the groin in adults, 
corresponding to the frequency of hernia at the two places. They 
have also been reported as having been passed through the urethra 
witli the urine, and here it may be supposed there was fistulous 
connection between the bladder and the intestine. 

Other wanderings of the worm have been described in which it 
would seem that the worm had passed through tissues. It seems 
probable that exact anatomical investigations would increase the 
number of cases in which it would be found that these cases are 
explicable on the basis of fistulous openings in the tissues through 
which the worms may pass. These fistulas may remain patent or 
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close after the passage of the worms. The predileetion that these 
worms have for passing into small orifices is well known and fre- 
quently emphasized. Thus, Clason® records that in the case of an 
idiot whose custom it was to swallow glass beads the ascarides 
showed a predilection for sticking in the beads and were passed in 
the feces. Blanchard refers to the fact of the worms engaging 
themselves in the holes of buttons that have been inadvertently 
swallowed, and says that certain authors have even proposed objects 
of this kind as worm snares. This habit of the worms was exempli- 
fied on one of our cases in which a full-grown ascaris had penetrated 
through the tunnel in the submucosa, connecting two adjacent 
tuberculous ulcers of the colon, and was found protruding from both 
_ ulcers and doubled on itself so as to form a knot. 

I have seen the ascaris in the peritoneum at autopsy manj’^ times 
after cases of rupture of the intestine, and in some cases when there 
was a postmortem digestion of the stomacli, which made an easy 
exit possible. More interesting are the cases of perforative appen- 
dicitis or diverticulitis through which the worm has passed to tlie 
peritoneum. Several cases of perforation of the appendix occurred 
in our autopsy service in which ascarides were present in the peri- 
toneum. It is natural to suppose that they had passed out through 
the opening in the appendix, but this does not indicate that they 
were the cause of the appendicitis. I have notes of four appendices 
removed surgically which contained the ascaris, and in none of these 
was there evidence of severe disease in the appendix. These cases 
are as follows: 

A Filipino woman, aged thirty-two years, had the appendix 
removed incidental to the removal of a large multilocular cyst of 
the ovary. The appendix contained an ascaris but showed no 
pathological change. A similar case was seen by me in New York 
ten years ago. 

A Filipino woman, aged twenty-seven years, had the appendix 
removed incidentally to a cholecystectomy; it contained an ascaris, 
and slight atrophy of the mucosa was present. 

A Filipino woman, aged forty years, had the appendix removed 
under the diagnosis of'chronic appendicitis; its lumen contained a 
portion of an ascaris and two trichurides; slight catarrhal changes 
only were present. 

An American child, aged seven years, had the appendix removed 
under the diagnosis of acute appendicitis. The appendix measured 
7.5 cm. in length and about 7 mm, in diameter; the superficial blood- 
vessels were markedly congested and the lumen contained an ascaris. 
Microscopically there was seen only a slight atrophy of the mucosa. 

In the latter 2 cases^ and in other similar ones that I have seen, 
it is probable that the appendicular sjanptoms would have been 


^ Quoted by Fantham, Stephens and Theobald. 
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transitory. The reason for my mentioning these cases is to empha- 
size that the presence of the ascaris in the appendix does not neces- 
sarily lead to severe changes in the appendix, and also that symptoms 
simulating appendicitis may be caused by their presence. It is, 
however, probable that the pain is the most prominent symptom 
and that a temperature record with a blood count and examination 
of the feces might clear up the diagnosis. Another case illustrating 
another point in this connection will be reported. 

A male Filipino of four and a half years was autopsied seven and 
a half hours after death. The abdominal cavity contained about 
50 c.c. of thick, greenish, creamy pus and the coils of intestine were 
matted to one another by delicate fibrinous adhesions. The coils 
of the small intestine were much dilated and the serosa was pale 
except in the areas covered b 3 '- the fibrin. Lying free on a coil of the 
small intestine next to the anterior abdominal wall to the left of the 
umbilicus was a small ascaris. Other ascarides were found enmeshed 
in the adhesions, especially in the region behind the transverse colon 
and over the region of the left kidney. There were in all eight 
living ascarides found free in the peritoneal cavit 3 ^ Over the region 
of the left kidney one coil of intestine presented a diverticulum 
which had perforated. .This was situated in the ileum at a point 
30 cm. from the ileocecal valve, and originated from the lateral 
aspect of the intestinal wall nearer to the mesenteric attaclnnent 
than to the opposite side. At its tip were two small perforations 
covered with fibrin. It is not necessary to suppose that the perfora- 
tions were caused bj'^ the ascaris, but it is verj’' easy to imagine that 
they might have determined a perforation in an inflamed divertic- 
ulum, and it is certainly true that their passage from the divertic- 
■ ulum prevented the circumscribing of the inflammatory phenomena 
by the usual process. 

I have had several cases in which the ascaris had actively opened 
up a repaired wound of the intestine, thus determining a fatal 
peritonitis. This emphasizes the importance of the routine exami- 
nation of the feces and the use of vermifuges if ascaris is found in 
all cases of abdominal operations of choice. It is unfortunate that 
this is a precaution often omitted even when ascaris is known to 
abound. Of eourse there are cases in which vermifuges are contra- 
indicated and cases in which operation is urgent. In these cases 
precautions appropriate to the individual case should be taken. I 
will here report one case that I have had among others illustrating 
this danger. 

No. 5695. A male Filipino, aged thirty-seven years, received a 
severe blow on the abdomen from a "push-cart.” He was taken at 
once to hospital, where intestinal rupture was found and repaired 
by end-to-end anastomosis. Death ensued eight days after opera- 
tion and autopsy was performed six hours after death. The follow- 
ing extract is made from the autopsy protocol: 
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On the abdomen, at the margin of the right rectus muscle, between 
the umbilicus and pubis, is a long surgical incision enclosed by 
sutures. From the lower end of this there protrudes a gauze and 
rubber drain. On removing the sutures the margins of the skin are 
easily pulled apart, and on separating these margins the subcu- 
taneous tissues are found to be necrotic and bathed in foul-smelling 
pus. The sutures below the skin have separated and a loop of intes- 
tine presents in the abdominal wound, forming its base. This loop 
of intestine is intimately adherent to the anterior abdominal wall 
by fibrin. On opening into the abdominal cayity the entire left 
side of the abdomen is found free from exudate. On the right side 
the loops of small intestine are adherent to the anterior abdominal 
wall and to one another. The intestine in the upper part of the 
abdomen is markedly dilated. A loop of small intestine is present 
in the middle of the right side of the abdomen, with its surfaces 
closely adherent to one another. On separating these adhesions an 
opening in the intestine is found which had been closed by sutures. 
From this opening fecal matter pours and two dead qscarides lie 
on the mesentery adjacent to this opening. The great omentum is 
pulled downward and to the right, and is adherent by fibrin over the 
matted intestine. On loosening the loops of the intestine and cecum 
from the right abdominal wall there is found a large collection of pus 
which fills the lower right quadrant of the abdomen and extends 
into the pelvis. Between the middle portion of the ascending colon 
and the right abdominal wall there is found a dead ascaris lying on 
the mesentery just behind where the duodenum pierces the mesen- 
tery. In both of these places fibrin is piled up from the peritoneum 
about the ascarides, almost enclosing them, so that when the worms 
are removed the groove of fibrin on the peritoneum remains. On 
separating all the adhesions of the intestine and mesentery and 
I removing them it is found that the intestine is dilated down to 
within about half a meter of the cecum, and below this it is collapsed. 
The opening in the intestine is at a point 2| meters from the pylorus. 
Here an end-to-end anastomosis has been performed, but the mar- 
gins were separated. In the upper intestine brown, watery fluid is 
present and about a dozen ascarides. In the collapsed lower intestine 
there is abundant, dry, sticky feces and some trichurides are found 
in the cecum. 

Interest attaches to the presence of the ascarides in the peritoneum 
and the reaction of the peritoneum to their presence as has been 
described above. At the time of operation fecal matter was present 
in the abdomen and the peritoneum was thoroughly flushed with 
salt solution. It is a question whether the ascarides^ entered the 
abdomen before or after operation. The absolute localization of the 
exftensive peritonitis to the right side of the abdomen is also of 
interest, as is the point of rupture of the intestine. It is extremely 
probable that the peritoneum was thoroughly, cleaned at the opera- 
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tiou and that subsequently the ascarides had forced ' their way 
between the sutures, thus causing the fatal peritonitis. The reac- 
tion of the peritoneum about the worms proves that this was not a 
case of postmortem migi'atioh. Microscopically ova of ascaris were 
abundant in the peritoneal exudate. 

2. Outside of the Intestine, When, at autopsy, the ascaris is 
found outside of the intestine there is frequently some difficulty 
in determining whether the migration occurred before or after death. 
.Unless there is some clinical evidence before death of the ascaris 
being outside of the intestine I have made it a rule to consider the 
migration to have occurred after death, except in those cases in 
which there is evidence of reaction to the presence of the worm or 
when the worm is in such a condition or position that it obviously 
could not have attained after death. For instance, in the case just 
reported there was no doubt that the migration was antemortem on 
account of the piling up of the fibrin about the individual worms. 
The presence of the ascaris in the larynx or trachea after death has 
not been accepted by me .as evidence of the cause of death unless 
other evidences such as those caused by asphyxia were also present. 
At times dead worms are found in the bile ducts or in other positions 
when the short period elapsing between the death of the patient 
and the autopsy has rendered obvious the antemortem occurrence 
of the migration. Such considerations are of great value in leading 
to correct interpretations of the autopsy findings. 

Migration to the Bile Channels and Liver. Migration of the 
ascaris into the common bile duct and thence into the gall-bladder 
or into the intrahepatic bile ducts is a frequent occurrence, and must 
be much more frequent than is indicated by the reported cases, as 
the diagnosis is made only at operation or at autopsy. One of several 
worms may pass through the papilla of Vater in this way, and may 
, cause occlusion, followed by icterus, with the synaptoms of colic, 
or may lead to the development of a cholangitis and later abscesses 
of the liver. Thus the action of the worms in the bUe ducts may be 
either purely mechanical or they may serve as carriers of infection 
into the liver. Leer'^ says that ascarides are the second most frequent 
cause of liver abscess. VierordU states that matme females can 
penetrate into the liver and there deposit eggs, and that such eggs 
appear occasionally to undergo segmentation. The worms may be 
found in the ducts alive or dead, and may show constrictions about 
the body when they have become strangulated by pressure.. 

After the death of the worms in the bile ducts they become 
macerated and flattened, stained with bile, and may become 
encrusted with bile pigments, as is shown in cases 3422, 2387. 2524 
3192,3905. (See below.) 


® British Med. Jovir., 1916. 

’’ Volkmaim’s Samml. Idin. Vortr., No. 375. 
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The abscesses in the liver are usually multiple and tlie pus within 
them very foul. They may perforate in any direction and the worms 
may be evacuated through the opening, formed. Communication 
of the abscesses with the bile ducts is usually readily recognizable 
on account of the dilatation of the ducts caused by the passage of 
the worms. If the abscesses be seated near the periphery of the 
liver adhesions may form between the liver and the adjacent tissues. 
In Case 1007 a subdiaphragmatic abscess had formed and the base 
of the right lung was adherent to the diaphragm, with a localized 
.empyema. Lebert is quoted by Blanchard as having seen a liver 
abscess extend through the diaphragm and lung and evacuate itself 
tlrrough the bronchi, as sometimes occurs in cases of hepatic ame- 
biasis. It is to be remembered that ascarides may migrate into the 
ducts of a liver which is the seat of abscesses from other causes. 

In one of our cases to be reported (4424) there were three large 
, ascarides in the hepatic ducts, the largest of which extended to the 
surface of the right lobe of the liver. The common duct was dis- 
tended and practically occluded by the folded bodies of two full- 
grown ascarides, and one protruded from the papilla of Vater. 
There was thrombosis of the splenic vein along the pancreas and an 
acute hemorrhagic pancreatitis, with fat neerosis, without the pres- 
ence of a worm in the pancreatic duct. It can only be a matter of 
conjectm’e in this case whether the pressure of the hilus of the liver 
from the worms in the ducts led to the venous tlirombosis to which 
the pancreatitis was secondary or whether the pancreatitis resulted 
from the occlusion of the opening of the pancreatic duct into the 
common duct, and the thrombosis was a sequel to this. 

" Reports of some of our cases of migration into the bile passages 
follow: 

CASES OF ASCARIS IN BILE DUCTS AND LIVER. 

5684. Ascarides in intestine, stomach, esophagus, bile ducts and 
liver; probable asphyxia from ascaris; icterus. 

A little flaxen-haired American-Filipino “mestizo” of four years 
was known to have ascarides and had undergone home treatment. 
One morning about a week after treatment had ceased he was taken 
suddenly with jaundice and sweating, both of which became intense. 
Within five hours he was in hospital and not apparently in a very 
serious condition; he was put into bed and the father left him to 
find the physician. Upon the father’s return with the physician 
within five minutes the child was found dead. Autopsy was per- 
formed within two hours of death. There was no evidence of status 
lymphaticus. The skin had a decided icteric color. The blood was 
dark and not coagulated; the lungs were distended and there was 
a frothy fluid in the bronchi, trachea and larynx. The larynx was 
edematous. There were small epicardial and pleural hemorrhages. 
The duodenum was distended with numerous dscarides, which 
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formed a compact mass throughout its entire length, and there were 
numerous ascariScs in the jejunum. The bile ducts were distended 
with five large ascaridea, which extended into both hepatic ducts, 
obstructing the flow of bile. These living ascarides extended nearh^ 
to the surface of the liver. There were numerous a^candes in the 
stomach and six large ones in the esophagus. The only lesion found 
in the other viscera was congestion. 



There appear to be two possible explanations of the sudden death 
in this case:^ (1) Reflex nervous phenomena from intestinal and 
biliary ascariasis, or (2) what seems more probable, asphyxia from 
ascarides in the upper respiratory tract. It is true that there were 
no ascarides found in the respiratory tract at autopsy, but the 
esophagus was filled with them, the larynx was edematous and there 
were other signs of asphyxia as noted above. 

4424. Ascarides in stomach, hepatic and common bile ducts; 
hemorrhagic pancreatitis; thrombosis of splenic vein; fat necrosis. 

Female, Filipino, aged thirty years. Duration of illness, two 
days. No jaundice; 100 c.c. of blood-tinged fluid in peritoneum. 

ery abundant extravasation of blood, behind the peritoneum, in 
pancreas and lesser peritoneal sac. Liver weighs 1255 grams and is 
ot normal size. The hepatic duct contains three large ascarides, the 
argest of which extends to the surface of the right lobe of the liver, 
f m distended and practically occluded by the 

olded bodies of two full-grown ascarides, and one protrudes from the 
papilla ot Vater into the duodenum. The gall-bladder is consider- 
distended and contains brick-red, thin bile. 

The pancreas lies in its normal position and is surrounded by a 
very hemorrhagic serous membrane. The pancreatic duct is free 
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and opens into the common bile duct, about 5 mm. abo^"e the papilla. 
The accessory duct is not seen. The splenic vein running along the 
pancreas contains a long thrombus, which is adherent to the poste- 
rior Avail of the vein and seems to extend into the branches of the 
splenic vein leading into the substance of the pancreas. The body 
and tail of the pancreas are dark red, considerably softened and 
somcAAdiat friable. The cut surface shows bright purple to dark red 
soft lobules Avhich are separated by dark red septa. In some areas 
the lobules are yellowish, \''ery soft, Avith intensely hemorrhagic 
zones surrounding them. The head of the pancreas is firm, pale and 
its cut surface sIioavs light, yelloAvish, clearly outlined, firm lobules. 
On the surface of the capsule are seen a few grayish-Avhite to 
yelloAvish-Avhite, flat, pin-head-sized areas, AAdiich are also seen on 
the surface of the mesentery and omentum. Three large ascaridcs 
in the stomach. 



Fig. 2. — Living and dead ascarides in intrahepatic bile ducts, liver, and gall-bladder. 


3422. Ascarides in bile ducts, stomach and intestine; multiple 
abscesses of the liver. 

Female, Filipino, aged five years. Duration of illness, one month. 
Autopsy performed nine and a half hours after death. Death from 
pulmonary tuberculosis. 

The liver is slightly enlarged. The gi’eater part of the surface is 
smooth and yellow. The right anterolateral margin is reddened and 
firmer than the adjacent tissue for a distance of 3 or 4 cm, from the 
edge, bn the anterior surface within this area are two small eleva- 
tions, each about 1.5 cm. in diameter, Avhich are yellow and fluctuat- 
ing. Scattered over the remainder of the superior surface are a few, 
small, reddish, non-elevated areas AA^hich are softer than the sur- 
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rounding tissue. The gi-eater part of the left lobe is reddened and 
increased in consistence. On the inferior surface, near the tip, is a 
small, soft, yellow elevation, and extending from this toward the 
hilum of the organ is an elevated, mottled, yellowish-red ridge. 
On the superior surface is another small, yellow elevation to which a 
little fibrin is adherent. 



Fig. 3. — Liver abscesses resulting from ascarides in bile ducts. 


On opening the duodenum about two-thirds of a long ascaris is 
seen projecting from the orifice ofjthe common bile duct. The 
orifice is closed by the worm, but the duct above it is markedly 
dilated and contains parts of other ascarides which extend up into 
the liver. The mucosa of the duct is smooth but reddened. Both 
the right and left branches of the hepatic duct are dilated and filled 
with ascarides, those in' the left branch causing the ridge seen on 
the surface of the left lobe. 

The yellow areas on the surface overlie small abscess cavities 
which connect with the bile ducts, but are closed, or partially closed, 
by ascarides: The parenchyma in the reddened areas surrounding 
■the abscesses and dilated bile ducts is moist and friable; elsewhere 
it is soft, yellow and greasy. 

The worms are not confined to the main branches, but extend into 
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the smaller ducts and into the abscesses. The total number of para- 
sites present is between fifteen and twenty, it being impossible to 
count them without removing them from the liver. The majority 
of the worms are well preserved and apparently alive, though 
motionless; but on both the right and left side are found one or two 
which are dead, macerated and bile-stained. The largest measures 
about 18 cm. in length. 

The cystic duct is slightly dilated. The gall-bladder is not 
enlarged and contains turbid, light green bile. Its mucosa is bile- 
stained and not reddened. Three a^carides in stomach and seventy- 
eight in intestine. 

2387. Ascarides in bile ducts; cholelithiasis; cholangitis; chole- 
cystitis; abscesses of liver. 

Male, Filipino, aged forty years. Duration of illness, two days. 
Autopsy performed seventeen hours after death. 

The gall-bladder is enormously distended, projects about 5 cm. 
beyond the costal margin and measures in its distended state about 
10 cm. in its lateral diameter. On palpation of the common duct a 
firm mass is felt in its lower portion. On opening up the common 
duct an opening is found in the duodenum, which is considerably 
larger than the normal opening of the duct, and on closer examina- 
tion the true orifice is found about 1.5 cm. from this, the first open- 
ing representing a fistula. About 1 cm. back of this fistulous open- 
ing are two brownish stones, one large (1.2 cm.) and the other small; 
these have not entirely obstructed the duct, however, since bile 
could be pressed from the gall-bladder before the duct was opened. 
Just back of these stones lies a brownish, coiled-up mass which is 
found to be an extremely long ascaris, which is flattened and covered 
with deposits of bile pigment. The mucosa of the duct at the point 
where the stones lay is hyperemic and shows two or tliree small 
greenish-colored, shallow ulcei's; back of this point it is markedly 
dilated as is the hepatic duct and its branches. No other stones are 
found except a small one in a branch of the hepatic duct. The*gall- 
bladder contains a thin, rather sticky fluid, which is fairly clear but 
contains occasional yellowish or brownish particles. The mucosa 
of the gall-bladder is intensely hyperemic, and scattered over it are 
numerous shallow ulcers, which are stained a deep green color, so 
that at first they seem to be small patches of membtane. 

The liver is large; on the surface are seen several yellowish dots, 
most numerous on the left lobe. On section of the right lobe the 
ducts are seen to be greatly dilated and in one of them, and appar- 
e&tly attached to its wall, lies an ascaris; the worm is in a good 
state of preservation, though apparently dead at this time; near it 
in the duct is another worm. Scattered here and there through the 
liver substance are small, yellowish areas, 2 to 4 mm. in diameter, 
and in the vicinity of many of these there is evidently an increase of 
connective tissue; these areas are infrequent in the right lobe, but 
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on section of the left lobe are found more often. The remaining ‘ ^ 
liver parenchyma is reddish brown and rather friable. No ascarides 
were found in the intestine or stomach. 

2524. Ascarides in bile ducts, gall-bladder and intestine ; abscesses 

of liver. 

Male, Tilipino, aged five years. Autopsy two hours after death. 

Died of tuberculosis. 

The liver, about normal in size, is firm and of a yellowish color. 

On the diaphragmatic surface are seen four well-defined abscesses 
of a yellowish-green color, averaging about 1 cm. in diameter, 
fluctuating on pressure. On the inferior surface of the right lobe is 
a linear abscess about 2 cm. long and 0.5 cm. wide, of a greenish 
color. None of these abscesses has penetrated the capsule. The 
organ cuts with decreased resistance; the cut surface is yellowish and 
dry. The lobulations are not distinct. The abscess cavities are 
well defined and apparently communicate with the larger bile 
passages, which contain living and much disintegrated dead ascarides. 

The liver weighs 575 grams. 

The gall-bladder is much distended wuth green bile and contains 
two large living ascarides. The mucosa shows no gross change. 
Many ascarides in intestine. 

2797. Ascarides in bile ducts, small intestine and stomach; 
abscesses of liver.' 

Male, Filipinp, aged one year and seven months. Interval between 
autopsy and death unknown. Died of Asiatic cholera. 

The left lobe of the liver looks red and inflamed. Upon section 
this portion is found to contain a dead ascaris within a bile duct, 
which is dilated and contains a small amount of yellow fluid. Around 
this duct are seen many small pale areas, irregular in outline, about 
1 to 5 mm. in diameter; some are larger. These areas are soft and 
structureless in the centers. Around the periphery the liver tissue 
is red and swollen. There is another ascaris, which is alive in a 
branch of the hepatic duct. The surface of the liver is smooth. 

The organ is soft. It presents a dull, gray, mottled appearance. 
Many ascarides are present in the small intestine and stomach. 

1007. Ascarides in bile ducts, liver, intestine, stomach and 
esophagus; abscesses of liver. 

Male, Filipino, aged five years. Duration -of illness, one month. 
Autopsy performed on day of death. 

Multiple abscesses in liver up to 4 cm. in diameter. One large 
abscess on dome of right lobe, its upper wall formed by the dia- 
phragm. Abscesses contain greenish, foul-smelling pus and ascarides. 
Common bile duct, hepatic duct and intrahepatic bile ducts and 
abscesses filled ■with ascarides. General suppurative peritonitis 
apparently originated from the subdiaphragmatic abscess. Base 
of the right lung was adherent to the diaphragm and there is here 
localized empyema and gangrene of the lung. Gall-bladder free. 
Ascarides also present in ileum, cecum, stomach and esophagus. 
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1929. Ascarides in bile ducts, stomach and intestincj^uctuating 
projections on the surface of the liver. Case of sudden death in a 
subject of status lymphaticus. 

Male, Filipino, aged five years. Duration of illness, thirty minutes. 
Autopsy performed the day after death. 

Liver weighs 720 grams. Common bile duct, hepatic and intra- 
liepatic ducts are much dilated and contain numerous ascarides. 
These extend from hilum to capsule. Fluctuating projections on 
the surface of the liver, but no actual abscesses described. Ten to 
twelve ascarides in stomach and numerous in intestine. Base of right 
lung adherent to diaphragm. 

3192. Ascarides in bile duct, pancreatic duct and intestine; bile 
duct dilated. 

Male, Filipino, aged forty-two years. Duration of illness, two 
days. Autopsy performed sixteen hours after death. Died from 
transverse myelitis and fractme of the seventh cervical vertebra. 

In the hepatic and common duct is found a dead ascaris folded 
on itself; one end of it macerated and bile-stained. The bile duct 
is slightly dilated, but otherwise is apparently normal. A large 
ascaris has penetrated the pancreatic duct to a depth of about S 
cm., the worm projecting into the duodenum. The worm is still 
living. No lesions of the pancreas are made out. A few ascarides 
are present in the intestine. 

3905, Ascarides in bile ducts and intestine; abscesses of liver 
and pancreas; cholelithiasis; icterus; hemorrhages. 

Male, Filipino, aged seventeen years. Duration of ilness, four 
d^s. Autopsy performed twelve hours after death. • 

\/Jaundice is present. There is hemorrhage into the peritoneal sac 
without recognizable source of origin. There is also abundant, 
altered blood in the intestine, stomach, mouth and nose, which may 
have originated from the necrotic ampulla of Vater. Extensive 
hemorrhages are present in the retroperitoneal tissues, about the 
kidneys, in the pelvis, in the subserous coat of tire jejunum and in 
the subpleural tissues. The liver is enlarged and weighs 1661 
grams. It shows many small abscesses from 3 to 8 mm. in diameter, 
containing green pus. The common bile duct is 4.5 cm. in circum- 
ference and contains nine greenish black facetted smooth stones. 
Four dead and decomposed ascarides are found in the common and 
hepatic ducts and their branches. There is also much pus in the 
pancreas, especially near its tail. Its ducts are dilated but do not 
contain bile. The gall-bladder is dilated and contains dark green 
bile. There are forty-two living ascarides in the intestine. 

3579. Ascarides in bile ducts, gall-bladder and intestine; possible 
postmortem migration. 

Female, Filipino, aged five years. Duration of illness,' fomteen 
days. Autopsy performed eighteen hQurs after death. Died of 
Asiatic cholera, 
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Liver is about normal in size. Located in the right hepatic duct, 
entering into the substance of the liver for a distance of about 4 
cm., there is an ascaris. This mcaris is curled upon itself in the 
hilus of the liver and the other half enters into the left main hepatic 
duct for a distance of about 2 or 3 cm. Located in the gall-bladder 
and common bile duct there is an ascaris. The gall-bladder con- 
tains, besides the ascaris, a small amount of thin, turbid, greenish 
bile. “ ylscarides are present” in the intestine. 

2896. Ascaris in cystic duct; dilatation of gall-bladder. 

Male, Pilipino, aged four years and one month. Autopsy per- 
formed nine hours after death. Died of acute malaria. 

Gall-bladder is distended, forming a large, sausage-shaped, 
cystic mass, with thin wall. It contains some golden yellow, very , 
thin bile. A living ascaris is present in the cystic duct, its head 
extending up into the gall-bladder, and its tail is just at the point 
of junction of the cystic and common ducts. The common duct is 
not dilated. No mention is made of other ascandes in the intestine. 

Migration to the Pancreas. Worms may pass into the duct 
of Wirsung and determine either the formation of abscesses or the 
development of an acute hemorrhagic pancreatitis. It also seems 
probable that the ascaris in the common bile duct may so block it 
as to lead to the development of an acute hemorrhagic pancreatitis 
without the entrance of the worm into the duct of Wirsung. 

cases of ascaris in pancreas. 

Cases 4424 and 3906 have been already described along with the 
cases of ascaris in the bile ducts and liver. 

4582. Ascarides in pancreatic duct and intestine. 

Female, Filipino, aged forty years. Duration of illness, one year. 
Autopsy performed sixteen hours after death. Died of tuberculous 
pneumonia. 

The only pertinent note is that an ascaris was found in the pan- 
creatic duct and there is a slight hemorrhagic area at the tail of that 
organ. Numerous ascarides in the intestine, 

2478. Ascaris in pancreatic duct and intestine; probable post- 
morten migration. 

Female, Filipino, aged seventeen years. Duration of illness, 
thirteen days. Autopsy performed sixteen hours after death. Death 
from acute endocarditis and myocarditis. 

The only pertinent note is that the pancreas shows a large ascaris 
well engaged in the duct of Wirsung. Pancreas shows no change. 
Few ascarides in the intestine. 

Migrations of the Ascaris to Other Parts. The migration 
of the ascaris to the stomach and esophagus and thence to expulsion 
through the mouth or nose is extremely frequent. If fistulous 
-tracts are encountered en route the worm may reach unusual places. 
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It may also pass into the accessory nasal sinuses, antrum of High- 
more; lacrimal duct, Eustachian tube and external ear or into the 
larynx and trachea. In one of our cases a live nscoris was found in 
the middle ear of a child after death. 

Passage of the worm into the larynx may cause suffocation, 
and numerous cases are quoted by the authors already’- referred to 
in which removal of the worm from the larjmx or trachea had led 
to the disappearance of alarming sjTnptoms. The precaution has 
already been suggested of hesitating to ascribe harmful effects to 
the presence of ascarides found in the respiratory passages after 
death unless signs of death by asphjrxia are present. 

Case 5684 described above illustrates the effects of ascaris in the 
respiratory passages. 

II. The Ascaris a Carrier of Infection in it-s Migrations. 
This subject needs only to be appreciated. The way in which infec- 
tion has been carried to the peritoneum, liver, gall-bladder and 
pancreas, giving rise to suppurative inflammation in these places, 
has already been exemplified in the above cases and constitutes one 
of the serious dangers of ascariasis. 

III. Bronchopneumonia in the Course of Ascaris Infection. 
Stewart® and Ransom and Foster,® in their studies on the life history 
of ascaris in experimental animals, have found that a bronchopneu- 
monia may develop and may prove fatal, if the infection is massive, 
from the presence of. the larvie in the lungs of these animals (pig, 
rat, mouse and guinea-pig) . In a case of human experimental infec- 
tion, Lutz^® recorded the occurrence of a severe bronchopneiunonia in 
the subject of the experiment during the incubation period. From 
this it seems not improbable that some, at least, of the cases of 
bronchopneumonia in infants and children may be due to the 
presence of the larvae in the lunge, and thus constitute a hitherto 
unsuspected danger of ascaris infestation. 

r\^. Toxic and Reflex Nervous Syaiptoms from Ascaris. 
In the present state of our knowledge it is difficult to speak with any 
degree of accuracy upon this important and interesting phase of 
ascariasis. I have grouped together the toxic and reflex nervous 
effects for purposes of discussion because of their frequent associa- 
tion and the practical difficulty in distinguishing between tliem. 
It-is probably true that the number of cases of ascariasis which come 
under this head is immeasurably greater than those which come into., 
the hands of the pathologist, which have been described above. 
Clinical histories and the therapeutic effects of vermifuges unite 
to incriminate the ascaris as the cause of almost all sorts of toxic and 
nervous phenomena. Fevers, nausea, flatulence, abdominal pains, 
convulsions, tetany, symptoms of chorea, hysteria and epilepsy, 

8 British Med. Jour., 1919, p. 102. 

• Jour. Agric. Research, 1917, xi, 395. ^ 

'o Quoted by Ste-wart. 
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delusions, hallucinations, psychic disturbances, symptoms simu- 
lating meningitis and many other disorders of like nature, Avhich 
occur in the course of ascariasis and disappear after successful 
treatment of the ascariasis, come within the ken of those who prac- 
tice medicine where the ascaris abounds. It is therefore logical to 
ascribe an etiological role to the ascaris in these conditions, but the 
way in which it produces its results is by no means clear. 

Flury^^ in a chemical and toxicological study of the horse- and 
pig-ascaris found numerous substances both in the body substance 
and in the excretions which caused local irritation or necrosis. He 
was able to demonstrate volatile aldehydes of fatty acids and even 
the free acids, the principal ones being valerianic and butyric acids, 
and in smaller amounts formic, acrylic and propionic acids, alcohols 
and esters of the ethyl, butyl and amyl series. All of the symptoms 
of irritation of the mucous membranes noted by zoologists and the 
digestive disturbances in ascariasis he attributed to these sub- 
stances. All of the disturbances of the central nervous system 
attributed to ascaris (hallucination, hysteria, chorea, epilepsy, 
cramps, tetanus, delusions, psychic disturbances) may be explained 
on the basis of chronic aldehyde poisoning. A nitrogenous compound 
was found which caused death, with severe hemorrhages in the 
intestine after subcutaneous injection in the dog. This was ascribed 
to its action as a capillary poison. Flury concludes that the ascaris 
produces not a single poison but a number of pharmacologically 
active substances which may produce very different and at times 
very severe symptoms. 

Shimamura and Fujii^^ have isolated a toxic substance from the 
horse ascaris to which they have given the name asharon. This 
consists of a mixture of albumoses and peptone and gives distinctly 
toxic symptoms when injected into the horse subcutaneously or 
intravenously. It is said that this askaron is not a specific toxin 
produced for a definite purpose, but is merely a metabolic substance 
that happens to be toxic. 

Cattaneo^’’ was able to detect only a weak toxin in ascaris, while 
Messineo,^'* by injecting into animals extracts in physiological salt 
solution, invariably succeeded in producing serious motor disturb- 
ances and frequently death. 

Whether other toxic effects than those enumerated above can 
with any degree of probability be ascribed to the ascaris is a matter 
of debate. The pathologist sees many cases of disturbances of the 
spleen, and to a lesser extent of the liver, which are not accounted 
for by any of the known etiological agents, and he cannot help 
wondering whether the ascaris by itself or by some change caused 
by it in the intestine may not play an important role in this respect. 

Arch. f. exp. Path. u. Pharm., 1912, Ixvii, 275. 

Saikingaku Zassi, 1910, p. 9. 

w Arch. f. Kinderheilk., vol. xliv. Quoted by Fantham, Stephens and Theobald. 

‘ Giorn. Med. del regio eserc., 1905. Quoted by Fantham. Stephens and Theobald, 



398 


baeach: nephritis and urinary acidosis 


CASES OF ASCARIASIS AND HEMORRHAGES. 

3905. See above with “ Ascaris in Bile Ducts and Liver.” 

2029. Already published in full by Crowell and Hammack. 
Briefly, this was an eight-year-old Filipino, who, six days before 
death, was seized with an attack of vomiting, followed on the next 
day by pain in the chest and knees. There soon developed external 
edema, jaundice, melena, hemorrhage from the gums, dyspnea, 
prostration and ecchymoses on the face and legs. The day before 
death there were severe anemia, hemic cardiac murmurs, negative 
Widal reaction, sterile blood culture and no fever. The anatomical 
diagnosis at autopsy was: ascariasis (150 ascarides in stomach and 
intestine) ; purpura hemorrhagica; ecchymoses, cutaneous, epicardial, 
pleural, retropleural, retroperitoneal, gastric and intestinal; partial 
atelectasis of lungs; anemia; hemorrhage into intestines; trichuriasis; 
ankylostomiasis. 

Conclusion. The dangers of ascariasis are liable to be under- 
estimated, and for this reason a number of cases, fatal and other- 
wise, have been here reported for the purpose of attracting attention 
to this important subject. These worms may cause symptoms and 
even death through toxic, reflex and mechanical eftects either in 
the larval stage or while adult in the intestine or in the course of 
their migrations to other parts of the body. Cases of disease of the 
intestine or other parts may assume much more than their usual 
seriousness on account of the presence of these worms, and the acci- 
dents due to the migratory proclivities of the worm may cause fatal 
complications of simple surgical procedures that would otherwise 
have terminated happily. The number of cases that I have here 
recorded, which constitutes only a fraction of those I have seen, is 
not great. It, however, indicates that a thorough and systematic 
examination of the cases of ascariasis would bring to light as many 
cases in the experiences of others, and would prove ascariasis to 
have the importance that I have ascribed to it. j 


EVIDENCES OF NEPHRITIS AND URINARY ACIDOSIS. 

By Joseph H. Baracii, M.D., 

VISITING PHTSICIAN TO THE PnESBYTERIAN HOSI’ITAIi, PITTSBURGH, PA. 

If the reader of this discussion finds that he cannot subscribe to 
the title under which I shall treat the present subject, I will beg his 
indulgence on three points: (1) on the fact that if a specimen of 
mine were submitted to him for analysis and he found it to con- 
tain albumin, blood cells and casts, he could not possibly deny that 
the individual from whom the specimen was obtained had a neph- 
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ritis; (2) that such findings are the main evidences of an actual 
nephritis in all but the late stages of disease; (3) that if such find- 
ings occurred in the course of an acute infection, for , example, the 
inference would almost invariably be that a nephritis existed. 

I therefore prefer to treat the subject-matter of this paper from 
the viewpoint of nephritis, because, from such a viewpoint these 
findings have gi'eater clinical significance, and not because I believe 
that a true nephritis existed. And also because the acidosis theory 
of nephritis has up to the present time been neither accepted nor 
rejected. 

Previous Observations. In an earlier work^ it was shown that 
severe and prolonged muscular exertion is accompanied by cir- 
culatory disturbances sufficient to cause the presence of blood cells, 
albumin and casts in the urine. Those observations suggested the 
inquiry whether anything short of a Marathon race (24.85 miles) 
would produce similar findings, and the question is answered in 
the present investigation. 

It is interesting to note that an individual who immediately 
before exercise had a perfectly normal urine will, after forty minutes 
of exercise, show albumin, red blood cells, hyaline and gi-anular 
casts. It is indeed surprising to note the rapidity with which 
hyaline and granular casts are formed in the urinary tubules. 

Before going further, I wish to quote a summary of. the obser- 
vations made in Marathon runners; 

\ 

t 

URINARY findings BEFORE MARATHON RACE, IMMEDIATELY AFTER 



AND AT SUBSEQUENT PERIODS. 




Number of 




Aoet. 


oases. 

Albumin. 

Blood. 

Casts. 

bodies, 

Before 

. . 24 

1 




Immediately after 

. . 19 

19 

18 

19 

18 

One week later , 

. . 19 

■ 19 


6 


Three weeks later 

. . 3 

3 

• • 

3 



As^ will be seen from the above table this inordinate exertion, 
running a distance of 24.85 miles in a period of 3 hours 14 minutes 
to 4 hours 15 minutes, produced albuminuria accompanied by blood 
and casts in all the cases. Five of these showed “ showers of casts. ” 
We made also numerous observations on the blood-pressm'es of 
those subjects, and in correlating the findings it became evident 
that albumin occurred in largest amounts in those cases which 
showed the greatest fall in the maximum pressure and in those 
which showed most marked falls in the pulse-pressure. Those 
findings correspond with the studies of Erlanger and Hooker, - 

Joseph H.: Physiological and Pathological Effects of Severe Exertion 
Marathon Race) on the Circulatory .and Renal Systems, Arch. Int. Med.. 
1910, V, 382. 

^ An i^erimented Study of Blood-pressure and Pulse-pressure on Man. Johns 
Hopkins Hosp. Rep., 1904, xii, 145. 
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who showed that a direct relationship exists between pulse-pressure 
and urinary excretion. Later on it was shown by GeselP that in 
the excised kidney, with a given amount of blood, the urinary 
excretion is greater when the pulse-pressiue is larger, diiuesis being 
deteimined by the size of the pulse-pressm’e. 

The conclusions derived from that study were: From tliese 
observations upon the renal functions it seems that the more serious 
the disturbance of the general circulatory system the more marked 
are the evidences of this disturbance in the renal circulation. This 
is shown by the amount of blood and the degree of albuminuria 
and cylindruria. In these observations no quantitative analyses 
of the urinary acidity were made. 

Since that work, however, it has been stated by Bornstein and 
Lippman,^ who are in agreement with Martin Fisher, that the 
albuminuria and cylindruria following severe exertion is caused by 
the increased urinary acidity;® the acid products of increased 
metabolism irritating the kidneys. This is a most important ques- 
tion in clinical medicine, and we may well bring all of our evidences 
together for the proper solution of such a problem. 

Present Study. The following observations were made upon a 
series of 57 normal young men before and after baseball and daily 
“try-outs” on the track. These young men were of better than 
average health, having passed the required physical examination 
prior to their entrance into the field of competitive sports. 

Our observations included the body weight before and after 
effort, urinalyses before and immediately after, including the 
amount of urine excreted during the work period, estimation of 
the hydrogen ion concentration of the urine and examination for 
albumin, casts and blood cells. 

Loss OF Weight and Urinary Excretion. In the entire series 
the greatest loss of weight occurred in a subject who weighed 
129^ pounds. His loss in 1 hour and 50 minutes of baseball was 
5.5 poimds. One subject showed no loss at all and the average 
loss for all cases was 1.3 pounds. This decrease in body weight 
was mostly due to loss of water. 

The 10 individuals showing tlie largest amount of mine, and 
whose average excretion was 87 c.c., lost on an average of 1.55 
pounds each, while the 10 whose average was 27 c.c. lost on an 
average 1.1 pounds each. 

Duration of the Effort. The average time spent in running 
was 48.1 minutes. The average time spent in baseball was 1 hour 
57 minutes. 


’ The Relation of Pulse-pressure to Renal Secretion, Am. Jour. Physiol., 1913, 

xxxii, 70. _ _ • XT j 

* Weitere Beitrage zur nioht Nephritischen Albuminurie, Ztschr. f. klin. Med., 

1918, Ixxxvi, 345. 

5 Gesell, R.: Loc. cit. 
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Taking the first 10 who spent the longest time and the 10 who 
spent the least, time in the exertion the nimiber in which albumin, 
blood cells and casts were found was exactly the same in both, 
showing that in this series time element was not a factor. 

Urinary Acidity. In order to estimate the hydrogen ion 
concentration, i. e., to estimate the total potential acidity of the 
urine, we used the method of Folin, which consists of adding a 
liberal quantity of neutral potassium oxalate to the urine, and then 
titrating with ^ NaOH, using phenolphthalein as an indicator. 

By this method we found that 85 per cent, of all the urines after 
exercise showed an increased acidity. The actual number of 
increased acid urines was exactly the same in the baseball cases 
as in the more strenuous type — ^the track cases. 

The acidity was greater in the 10 cases which showed an average 
urinary output of 27 c.c. than in the 10 which had an average 
output of 87 c.c. during the exercise period. 

•Albumin and casts occurred as frequently in the low acid cases 
as in the high acid eases. 

The average increase in total acidity for the cases showing casts 
was 16.8 — as against an acidity of 18.8 in cases not showing casts. 

From all this, the deduction which seems warranted is that the 
height of the urinary acidity does not determine the presence of 
albumin, blood cells and casts. 

Albuminuria. Seventy-seven per cent, of the entire series 
showed albuminuria as a result of the effort. 

Out of 36 “baseball” cases, 26 showed albumin and 10 showed 
none. 

Out of 18 “track” cases, 16 showed albumin and 2 showed none. 

The inference here is plain that albuminuria occurs more fre- 
quently as a result of strenuous effort, i. e., those cases in which 
there is the greatest amount of circulatory disturbance. 

Microscopic Findings. Casts and Red Blood. After running 
on the track 71 per cent, had hyaline and granular casts and a small 
percentage of red blood cells. After baseball 23 per cent, had hyaline 
and granular casts or red blood cells. From this we may also infer 
that the more strenuous type of exertion causes casts and blood 
cells to appear in the urine. 

Resume. These observations show that in the most severe type 
of exertion (Marathon race), albumin and casts and red blood cells 
occur in all individuals. The casts were of the broad and narrow, 
hyaline and granular variety. Some of the casts showed red and 
white corpuscles. The amount of albumin was greatest in those 
who ran most strenuously, finishing earliest, 3 hours 14 minutes to 
4 hours 15 minutes. 

Observations of the blood-pressures and pulse-rate in these cases 
showed that the largest amount of albumin and blood and casts 
occurred in those indmduals who showed the greatest degree of 
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circulatory disturbance. This was manifested by a marked fall in 
both the maxunuin blood-pressure and in tlie pulse-pressure. 

In the less strenuous type of exertion we usually find an increased 
urinary acidity, albuminuria, cylindrmia, and at times blood cells. 

A critical analysis of these findings, however, shows, first of all, 
that in tire more strenuous effort the amount of albiunin, the pres- 
ence of blood cells hnd the number and type of casts all depict a 
more serious renal disturbance than is found in the less strenuous 
form of exercise. 

Urinary acidity was mcreased after exercise in 85 per cent, of the 
cases, but it did not occur more frequently, nor was the acidity 
higher in the severe exertion cases than in the milder ones. 

There is a positive relationship between tire degree of albumin- 
uria and cylindruria and the type of physical exertion; but these 
observations show that no such relationship can be established 
between the urinary acidity and the occurrence of albumin, casts 
and blood cells in the mine. 


THE ASSOCIATION OP FEVER WITH FRACTURE OF THE SKULL. 
Bt Abraham 0. Wilensky, M.D., 

NEW YORK, 

(Prom the Surgical Service of Dr. Elsberg, Mount Sinai Hospital, New York.) 


A SLIGHT rise of temperature is so common after fracture of the 
skull — ^^vith and without injury of the intracranial contents — that 
one rather expects it in almost every case; the rise is rarely above 
100° F., is short-lived and lasts for approximately twenty-four 
horns, after which subsidence to the normal occurs and the latter 
continues until convalescence is completed. In some of the patients, 
however, fever assumes a more important role; it rises to extra- 
ordinary heights; it persists for comparatively long periods of time; 
it indicates some grave complication or the reaction to an extensive 
tramna. The cases in this latter group form the basis for this 
communication. 

Such fever occurred in 15 of a series of 72 cases of fractme of the 
skull which were recently studied — ^21 per cent. In another series 
of cases of fracture of the skull, admitted to the hospital in a differ- 
ent period of time, 22 patients of a total of 77 developed fever 
29 per cent. In the 15 febrile cases of the first series the fractures 
were situated in the posterior; fossa in 6, and in the middle fossa in 2; 
in the others the fractmes were distributed over the vertex and 
sides of the skull. One fracture was compound externally; one com- 
municated with the middle ear and 2 with the nasal cavities; the 
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others were all closed fractures. Eight of the patients who developed 
fever died; in 4 of these the cause of death was a meningitis. 

The cases which developed fever can be divided into the following 
groups: 

1. The Ordinary Cases : 

In a number of the febrile.cases the temperature was of a moderate 
degree and the cause for the latter could not be established. In 
one of the cases (No. 192204) fever was present for two days. Except 
for the fact that it persisted somewhat longer than usual it approxi- 
mated to the initial reaction so frequently seen and would, ordinarily, 
draw no extra comment. In another patient (No. 156919) there 
was an initial rise of temperature which fell promptly as it usually 
does; on the fourth day it rose again to a moderate height to fall 
to the normal after twenty-four hours more. Both of these patients 
recovered and the cause of the temperature remains obscure. 

Case No, 192204. A boy, aged seven years, fell from a fire- 
escape a distance of thirty feet and landed on the front and side of 
his head. Foraperiodof thirty minutes he was unconscious; there- 
after he vomited a number of times and complained of pain in the 
left side of his head. The phj^sical examination showed a hematoma 
of the scalp and the roentgen ray showed a frontoparietal fracture. 
The neurological status was normal except for some hyperactivity 
of the knee-jerks. The character of the fever is indicated in Fig. 1. 
The patient made an iminteiTupted recovery. 
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Fig. 1 


_ Case No. 156919. A .boy, aged seven years, fell a distance of 
eight feet and struck the right side of his head. He was unduly 
quiet thereafter and complained of a dull headache; he vomited 
after taking some food. There Avas a hematoma of the right parietal 
region and the roentgen ray demonstrated that the fracture lay 
directly underneath and extended into the mastoid. There Avere 
no neurological disturbances. The fever is shown in Fig. 2. An 
uninterrupted recovery followed. 

2. The Fatal Cases: 

In the folloAving case an excessive degree of fever was associated 
mth- an extensive cranial fracture and with widespread disorgani- 
zation of the intracranial contents. The notes of the case follow. 
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Case No. 179660. A six-year-old girl who was thrown from an 
automobile struck the pavement with the top and back of her 
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head. There were several large hematomata over the occiput and 
vertex and behind the ear. The nem-ological disturbances which 
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Fig. 3 

pointed to a brain injury included (1) unequally dilated pupils, 
neither of which reacted; (2) internal rectus paralysis; (3) beginning 
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papilledema; (4) spasticity of all four extremities with absent 
abdominal and exaggerated limb reflexes and elicitable abnormal 
reflexes, including Babinski, Gordon and OppeiAeim- responses; 
(5) peculiar athetoid movements of the hands, with flexion ot the 
hands at the wrists; (6) stumor, with Cheyne-Stokes_ breathing. 
At the time of death— about twenty hours after the injury— there 
was (7) complete flaccidity, with (8) absent reflexes and (9) widely 
dilated pupils. Prior to death the temperature reached 106.8° F. 
(Fig. 3). 

The cause of death in this child was evidently a widespread 
disorganization of brain substance, aided by a marked grade of 
intracranial compression from edema and hemorrhage. The tem- 
perature, owing to the shortness of time elapsing between the 
injury and death, assumes the characteristics of an antemortem 
rise. Our knowledge in this regard is, however, very deficient, and 
it is quite probable that this as well as other antemortem rises of 
temperature have something in common with disturbances of the 
heat-regulating centers. 

The notes of two other fatal cases are given in which fever formed 
one of the prominent parts of the symptom-complex. 

Case No. 190666. A fifty-five-year-old patient sustained a bad 
crushing fracture of the right malar region and side of the skull 
immediately opposed to it; there was very marked protrusion of 
the orbital contents. Besides the last the clinical picture included 
much shock; marked restlessness; fever (Fig. 4); a sluggish, 
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irritable and disturbed mentality, which changed to stupor, deep- 
ened to coma, and terminated in death forty-eight hours after the 
injury was sustained. The character of the symptoms, taken in 
conjunction with the location of the fracture, pointed to disturbances 
in the frontal lobe. 

Case No. 173080. In the second of these two patients, a woman, 
aged sixty years, a fracture of the base of the skull was associated, 

YQI- 159, NQ. 3,— MAUCSi, 1920. 14 
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clihically, with rigidity of the neck, coma, general spasticity and 
loss of control of the sphincters. Death occurred seventy-two 
hours after the injury. Fever (Fig. 5) was present during the entire 
period the patient was in the hospital. 
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In both of these patients the probabilities are very strong that 
there was considerable intracranial hemorrhage; in the second 
patient the symptoms indicated cerebral compression; in neither 
of them was there any indication present of any infectious process 
or of any complicating condition which could account for the 
irregular temperature. 

3. Fever in Compound Fractures: 

In one patient fever, as noted in Fig. 6 (Case No. 185032), was 
associated with a compound fracture. The scalp Avound had been 



Fig. 6 

sutured immediately and, apparently, had^ healed by primary 
intention. In the absence of any other cause it is quite, likely, how- 
ever, that infection was present in the wound and Avas combated 
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by the natutal powers of the body witliout any disturbance of the 
healing. 

A very remarkable case is the following: 

Case No. 193199. The patient— a child, aged six years— sus- 
tained a fracture in the posterior fossa of the skull. Nothing extra- 
ordinary was noted at the time of admission to the hospital, and 
there were no signs of disturbed neurological function. Fever of a 
slight grade (Fig. 7) was present from the beginning,' and by the 
fifth day it had risen to 102.4° F. During the course of the routine 
examination a laceratibn was discovered in one drum-head, and 
owing to the positive history of no preceding affection of the ear 
the otologist (Dr. Braun) rendered the opinion that the fracture had 
opened into the middle ear and, presumably, had become secondarily 
infected. The otitis subsided very quickly, however, and ten days 
after the injury the perforation in the drum-head had closed com- 
pletely. On the thirteenth day the temperature reached 104° F. 
Lumbar puncture had hitherto not been practised, owing to the 
recent work of Weed and his co-workers, and of Wegeforth and 
Latham, but at this point it was done, and was subsequently 
repeated two days later; except for some increase of pressure on the 
first tapping the procedure yielded negative information both times: 
there were 3 cells per cubic millimeter and the fluid was bacterio- 
logically sterile. 

During the second week the following neurological signs developed 
rather slowly and irregularly: (1) A weakness of one facial nerve; 
(2) a convergent squint; (3) slight twitching of the left upper 
extremity; (4) / Very slight retraction of the head, with moderate 
rigidity of the neck which could, however, be forcibly overcome; 
(5) tendency to a Kernig on the right side; (6) irritability. No 
abnormality could be discovered in the chest or abdomen and no 
focus of infection could be demonstrated in any of the limbs. In 
the third week the temperature gradually subsided to normal, the 
signs and symptoms all gradually disappeared and thereafter the 
child made a perfect recovery. 

The question in this particular case was whether the child had 
had a basilar meningitis, from which it had recovered, or whether 
the fever was due to some other cause. The probabilities of a 
meningitis were' much strengthened by the fact that the patient 
was admitted into the hospital a short time after the termination of 
the influenza epidemic; coincident with the stay of this patient 
m the hospital another child had been admitted to the same ward 
and had gone through a similar clinical picture — in which similar 
negative laboratory findings were demonstrated— and, after it had 
died, an autopsy revealed a basilar meningitis, with a shaggy, 
greenish exudate in which influenza-like organisms were demon- 
strable in smears. The physical findings were in no way conclusive, 
inasmuch as cases of basilar or posterior] fossa fractures quite 
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commonly exhibit some of the signs of meningeal irritation. The 
probabilities, when all things are considered, seem to be that the 
physical findings were due to irritation of the meninges by the 
extravasation of blood and that the fever was due to absorption o 
the latter and to the aseptic inflammatory processes necessary to the 
proper repair of the fracture. 

4. Fever Due to Complications; 

Fever occurred also as a reflection of some complicating condition. 
The most prominent of these was a meningitis. The two cases given 
as examples show the varieties of fever which were present when this 
complication appeared after fracture of the skull; in the one (No. 
177900) the infection was fulminant, the fever was high and the 
clinical course was very short and terminated in a fatality; in the 
other (No. 173371) the symptoms and fever made their appearance 
after several days and the course was more protracted. 

Case No. 177900. The patient had a fracture in the frontal region 
and the roentgen ray showed, clearly, the communication with the 
frontonasal sinuses. The signs of meningitis were developed fully 
within twenty-four hours and the spinal fluid was loaded with poly- 
morphonuclear cells and contained type I pneumococci. Fig. 8 
shows the character of the fever. ^ 
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Fig. 8 

Case No. 173371. In falling a five-year-old lad struck the pave- 
ment with the back of his head. He vomited and became uncon- 
scious; later this disappeared. The eyeballs showed some nystag- 
mus when turned to the right, otherwise the neurological status 
was normal. Three days later the temperature rose to 105° F. 
The patient became apathetic; he assumed an attittude of com- 
plete flexion; there was moderate opisthotonos, a bilateral Kernig, 
and a suggestion of a Babinski. The spinal fluid contained many 
cells and Type IV pneumococci. The patient died. 
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Tlie postmortem examination showed a fraeture extending to the 
left jugular bulb and into the left middle ear and a general purulent 
meningitis. ^ 

Fig. 9 shows the temperature curve. 
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5. Fever in the Operated Cases: 

Fever in the operated cases was present in some both before and 
after operation and in others only after operation. In the latter it 
was frequently so because the patients were operated upon imme- 
diately after admission to the hospital and there was no opportunity 
allowed before the interference for the temperature to rise. When 
excessive fever developed after operation there was never anj’^ 
conclusive proof that it was directly due to the operative interven- 
tion, and, in all probability, the nature of the injury and of the . 
resultant pathological changes contributed largely, if not entirely, 
to the pyrexia. The following cases are good examples of those in 
this group. 

Case No. 161336. One hour before admission the’ patient fell 
down an elevator shaft. The patient was pale, semiconscious and 
in marked shock. In the parietotemporooccipital region was a' 
large hematoma. Blood was escaping from the ear. There was 
a progressive lowering of the pulse-rate to forty-four beats to the 
minute. The neurological status included (1) an initial period in 
which the reflexes were absent; (2) periods of excitation and stupor 
alternating with one another; (3) paralysis of left arm and leg; (4) 
reappearance of the reflexes which became hyperactive; (5) clonus 
at both ankles. 

The operation, which was done four horns after the injmy, 
showed a fracture extending from the occiput into the temporal 
bone and mastoid and which was depressed in areas. The dura was 
plum-colored and there was a perforation in the lateral sinus. An 
extensive subdural hemorrhage was also present and the brain 
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was badly lacerated. Bilateral subtemporal decompression was 

done. ^ X 

On the following day improvement was present m mat power 

began to return in the arm. Twenty-fom* hours later, however, the 
patient’s condition became worse and death followed shortly. The 
character of the fever is shown in Fig. 10. 
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Case No. 148405. A boy, aged nine years, was run over on the 
street and was brought immediately thereafter to the hospital. On 
admission the boy was in stupor and was bleeding from the nose and 
mouth. The neurological findings included (1) left facial weakness; 
(2) twitchings of left upper limb; (3) convulsions beginning in the 
left arm, spreading to the left leg and to the opposite side of the 
body. Within the next twenty-four hours the signs of compression 
grew more marked. 

Operation^ was done on the day following the injury. A flap 
operation was done. The exploration showed (1) that ho hemor- 
rhage was present; (2) great tension and edema of the brain; (3) 
some bloody serum in the basilar portion. No improvement fol- 
lowed the operation and the patient died approximately twenty-four 
hours later. 

‘ The reasons for the operation and for the exploration through a bone flap are 
not apparent from the history. 
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In Case No. 148405 fever (Fig. 11) was present from the time 
of admission to tlie hospital and reached 102.8° F. within twelve 
hours. At the time of operation — ^forty-eight hours after the 
injury — ^the temperature had reached 106.6° F. There was marked 
hyperpyrexia at the time of death. The injiny included a basilar 
fracture and much disorganization of brain tissue, as evidenced by 
the great tension and widespread edema of the cortex. 
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Fig. 11 

Cases of operative infection are, of course, not included in this 
discussion. 

6. Fever after Lumbar Puncture: 

In one of the patients fever occurred after hunbar puncture. A 
child sustained a fracture in the parietal region. On admission the 
patient was drowsy but otherwise exliibited no definite sjunptoms 
of any focal lesion. Twenty-four horns later there were indefinite 
signs referred to the lower extremities: the left seemed to have 
impaired power and the right was somewhat spastic. Li^bar 
puncture was done at this point and some bloody fluid was released 
from the spinal canal. Up to this time the temperature had been 
normal, but immediately thereafter it began to rise and in an 
additional twenty-four hours it reached 101.4° F. Operation, wluch 
was done at this time, demonstrated extradural bleeding over an 
intact dura, and was followed, shortly, by a fatality (Fig. 12). 
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Comment. Fever associated with injury of the skull and of the 
intracranial contents occurs much more commonly than a perusal 
of the literature would lead one to believe; and while in the presence 
of some definite infection or other l6sion the origin of the tempera- 
ture is perfectly apparent, in others the cause for the fever is obscure 
and the mechanism for its appearance, especially when hyper- 
pyrexia is present, is ordinarily said to involve disturbances of the 
heat-regulating centers. 
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Fig. 12 

It was most instructive to compare with these cranial and intra- 
cranial inimies a series of cases in which a fracture of the skull 
could be ruled out but in which the character of the symptoms and 
the physical findings indicated that a state of concussion (brain 
contusion) was present. It was cause for much surprise to learn 
that between 20 and 25 per cent, of the latter cases developed fever 
of one kind or another during their stay in the hospital. As a 
general rule the fever was of a very moderate kind and compared 
with the variety described in group 1. In a very small minority the 
temperature rose to greater heights. The following cases form 
excellent illustrations. 

(^ase No. 181734. A young child was thrown in an automobile 
accident and was brought immediately to the hospital. Except 
for a small hematoma in the scalp nothing abnormal could be 
detected and within twenty-four hours the child was perfectly 
normal, with the exception of the low grade of fever noted in Fig. 13. 
No adequate cause for the temperature besides the tramna to the 
head could be discovered. The diagnosis was “concussion.” 

^ Case No. 186469. A man, aged forty-three years, was struck 
m the head by a moving car forty-eight hours before admission to 
the hospital. He has been in a very dazed condition since, has 
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complained of much headache and has vomited a number of times. 
A complete examination in the hospital showed a normal neurological 
status. With rest in bed the symptoms rapidly disappeared and 
forty-eight hours later when the man left the hospital no abnormal- 
ity of any kind could be distinguished. There was alDsolutely no 
evidence of any skull fracture. 
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Fig. 13 


The fever which this man developed in the hospital is extra- 
ordinary. Immediately on admission the temperature (Fig. 14) 
was 102° F.; within a few hours it rose to 104° F., and thereafter 
it gradually fell until the time of discharge from the hospital. No 
other cause beside the head trauma could be demonstrated which 
could adequately account for the fever. The final diagnosis was 
"concussion. ” 
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Fig. 14 

When fever appears in the cases of this kind, as well as in those in 
which the brain contusion is associated with fracture of the skull, 
the assumption seems justified that the more or less widespread dis- 
organization -of brain tissue has, probably, primarily involved the 
heat-regulating centers, and that any fever which appears is due to 
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the latter distiirbance. Implication of these centers could very 
possibly result secondarily from a general intracranial compression 
resulting from a sudden cerebral edema following the trauma or 
more slowly when the compression is due to other causes. Fever 
under these circumstances would be liable to be a hyperpyrexia. 
On the other hand there are cases with a more moderate or low grade 
of fever in which the symptoms and physical finding indicate a 
more restricted disorganization of brain tissue; possibly in these 
the temperature finds its origin in the inflammatory process 
(encephalitis?) essential to the proper repair of the injury. 

It is quite possible that in some of the patients with fracture of 
the skull the phenomenon of fever is connected with the absorption 
of extravasated blood. In fractures of the long bones an extensive 
hematoma formation not infrequently is accompanied with a low 
grade of fever which persists for a short time. 

In a series of 61 uncomplicated and closed fractures of the long 
bones fever was present in approximately one-third. The fever 
was of a very low grade, usually varied between 100° and 101° F., 
very rarely reached above 101 ° F., and never presented the bizarre 
forms described above with the cases of fracture of the skull or 
concussion of the brain. 

Confirmation of this observation is found in the clinical courses 
of hematomata of the buttocks: quite commonly these are asso- 
ciated with an intermittent fever which is liable to continue to 
mount to 103° and 104° F. daily in the absence of any demonstrable 
infectious or suppurative process until the clot is totally absorbed. 
A drop of the temperature frequently follows the aspiration of the 
liquefied portions of the clot, and it is often necessary to incise 
freely into the hematoma before the temperature disappears; 
evidently the fluid carries with it some factor which serves to keep 
up the fever. It seems quite reasonable to assume that a similar 
mechanism is functionating in some of the cases of fever following 
a head injury, and the assumption seems especially applicable to 
the cases of basilar fracture, with hemorrhage into the middle and 
posterior fossae of the skull. In these patients lumbar puncture 
almost invariably releases a bloody fluid which is bacteriologic- 
ally negative, and which, microscopically, shows very few cellular 
elements outside of the red blood cells; and the indicated findings 
serve to negative any impression of an infectious meningitis which 
might seem probable because of the exhibition of more or less 
marked symptoms of meningeal irritation. As anticipated in the 
notes of Case No. 193199— which seems to be an excellent example 
of this combination of circumstances— the probabilities are very 
strong that the fever owes its origin to the absorption of extrava- 
sated blood, and the physical findings indicate irritation of the 
meninges by the presence of a foreign fluid. 

Our attention to the question of fever after cranial andintra- 
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cranial injuries was stimulated by some work of Weed and his co- 
workem. ^ Briefly stated their work consisted of the production of 
an artificial bacteremiaj after which cerebrospinal fluid was released 
by limbar puncture; the procedure was followed by a cerebrospinal 
meningitis. Confirmation of this experimental work in clinical 
medicine was recently reported by Wegeforth and Latham, who 
found in a nmnber of general and pulmonary pneumococcus infec- 
tions that the release of normal cerebrospinal fluid by lumbar 
puncture was followed bj'- meningeal infection; they describe 
five cases of their own and refer to others in the literature. Our 
Case No. 188349 seems to belong somewhere in this group; in this 
patient a lumbar puncture, with the release of some bloody fluid, 
practised approximately twenty-four hours after a cranial and 
intracranial injury, was followed by a rise of temperature. Appar- 
ently this seems to be a mild case of infection which, perhaps, under 
another subsequent course of events might have spontaneously 
disappeared. The source from which the infection took its origin 
could very possibly be a dormant one and lie hidden in the tonsils, 
the teeth or other similar locality. The absence of any true purulent 
meningitis would seem to indicate that mild cases of infection can 
occur from which retrogression can be spontaneous. Since the 
appearance of the communication of Weed we have been very care- 
ful and very backward about doing lumbar puncture after cranial 
and intracranial injury. 

In considering the mechanism of fracture of the skull, with intra- 
cranial injury, attention was attracted to the fact that a release of 
cerebrospinal fluid must also occur into the adjacent tissues when a 
communication is established by dural laceration with the sub- 
arachnoid space. An analogous situation is established to the 
release of cerebrospinal fluid by lumbar puncture; and it is not 
unreasonable to assume, further, that in the presence of some hidden 
or dormant focus of infection in the bodj’’, either nearby or at a 
distance, fever would follow. The assumption offers a very satis- 
factory explanation for the initial rises of temperature which are 
commonly found after fractures of the skull; it offers an equally 
plausible explanation for the sudden and sharp rises of temperature 
which are sometimes seen to follow decompression or other cranial 
operations in which the dura is opened and cerebrospinal fluid is 
released from the subarachnoid space. The fact that the process 
does not terminate always in a suppurative stage should not appear 
extraordinary, and the retrogression is probably due to the fact 
that the organism is possibly accustomed to the variety of infection 
which is lighted up or that the body’s natural resistance powers 
are amply sufficient to quickly bring the process under control. 
In anj’^ case the insult of lumbar puncture, trauma or operative 
interference, with a subsequent release of cerebrospinal fluid, seems 
to create a locus viinoris resistenlicB and the injured area forms a 
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jBxation-point for any pathogenic organisms which, at the moment, 
are circulating in the blood-stream. 

It seems very probable, when all things are considered, that in 
any particular case more than one of the factors indicated in this 
communication may be operative to account for any fever which 
develops. Only in a comparatively few cases is it possible for one 
to put one’s finger accurately upon the actual mechanism. 


SXJBCUTANEOUS EMPHYSEMA: A COMPLICATION OF INFLUENZA 
PNEUMONIA. REPORT OF SEVEN CASES. ' 

By Jacob Meyer, M.S., First Lieut., M.C., U.S.A., 

CHICAGO, 

AND 

Baldwin Lucre, M.D., Dr.Ph., First Lieut., M.C., U.S.A., 

1*HILADEI.PHIA. 

(From the Cantonment Laborato^J^ Base Hospital, Camp Zachary Taylor, Ky.) 

Recent clinical reports have mentioned subcutaneous emphysema 
as a rare complication of influenzal bronchopneumonia. Thus, 
Symmers*^ records 3 cases; Berkley and Cofi’en^ 11; Clark and Syn- 
nott® 12; Blanton and Irons'* and Stone and Swift® merely mention 
its occuri’ence. Leichtenstern,® in his exhaustive monograph on 
influenza, makes no note of this complication. Our own experience 
comprises a total of 9 cases, of which we have studied 7 cases care- 
fully, and these are herewith presented. In about 3000 cases of 
influenzal pneumonia subcutaneous emphysema occurred in 0.3 
per cent., and in the entire series of over 12,000 eases of influenza 
in only 0.07 per cent. 

Clinical Features of Influenza Pneumonia. The clinical 
picture of influenza pnemnonia has been so often described that we 
do not deem it necessary to repeat it here. Our experiences, on the 
whole, correspond to all previous reports. We desire to emphasize, 
however, certain features of the disease, not only because they were 
apparently characteristic of the picture but because they may be 
significant factors in the production of emphysema, 

1. Toxemia. ^ This was striking early in the epidemic and entirely 
out of proportion to all physical findings. 

1 Jour. Am. Med. Assii., 1918, Ixxi, 1482. 

- Ibid., 1919, Ixxii, 535. 

3 Am. JotTK. Med. Sc., 1919, clvii, 219. 

* Jour. Am. Mod. Assn., 1918, Ixxi, 1988. 

^ Ibid., 1919, Ixxii, 487. 

« Influenza, 1912. Alfred Holder, Wien u. Leipzig. 
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^ 2. The Paroxysmal Cough. Tliis occurred early, was particularly 
distressing and closely resembled the cough of pertussis, excepting 
the absence of the whoop” at the end of the paroxysms. 

3. Epistaxis and General Tendency to Hemorrhage. 

4. The Frequency of Pain in the Chest. The rapidity with which 
this developed was particularly noticeable, physical examination 
failing to reveal any cause. 

5. Cyanosis and Dyspnea. The purple hue of the face, upper 
chest, and finger nails, at once suggested cardiac failure, but on 
physical examination, heart tones were generally good and there was 
usually no evidence of right heart failm-e. Blood-pressures were 
practically normal. 

6. The Relative Paucity of Physical Findings and the Rapidity 
with which the Sig^is of Consolidation Developed. It is noteworthy 
that on admission a few crepitant rales were heard posteriorly. 
Percussion revealed a distinctly hj^erresonant note, and this had 
no apparent relation to the amount of consolidation. 

REPORT OF CASES. 

Case I. — ^Lieut. P. Taken ill and admitted October 2, 1919, 
witli headache, sore-throat and general aching. Physical exami- 
nation revealed a young, fairly well-nourished man, face congested, 
pulse of fair quality, temperatm'e 103®, respirations 24. hlany 
crepitant rales in right lower lobe; impaired resonance and dimin- 
ished breath sounds. 

October 4, Dulness over the right lower lobe; bronchovesicular 
breathing. The roentgen-ray report showed spot shadows in the 
lower right. 

October 9. Slight cyanosis of nose, lips and ears and the physical 
signs of consolidation in right lower lobe. On the left side many 
crepitant rales. At 2 p.m. examination of the cliest revealed loud 
crackling soimds over the apices. On palpation of these areas a 
fine crepitation was obtained and a diagnosis of subcutaneous 
emphysema made. The extent of the involvement at this time was 
the left supraclavicular space and upper part of the left chest. The 
patient had no complaint of precordial or pleuritic pain at this time. 
On repeated questioning he could not associate his swelling in the 
neck with any cough; the patient was unaware of- it until it was 
mentioned to him by the physician. The temperature showed no 
alteration from that on the previous day. The respirations were not x 
changed in rate or excursion. The roentgen-ray report on this date 
revealed a shadow in the right lower lobe; no evidence of pneumo- 
thorax, 

October 10. The air extended bilaterally and involved the chest, 
neck and upper part of the abdominal wall, interfering with examin- 
ation of the chest. 
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October. 13. The emphysema now involved the left side of the 
face. The left eye was elosed because of emphysema of the lids. 


: 'll 














Fig. 1. — Note emphj’^sema of loft eyelid. 
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Fig. 2. — Note emphysema of supraclavicular tissues. 

'l 

(Fig. 1). The upper and lower extremities were also involved. The 
scrotum was distended to about one and one-half times its normal 
size. The patient had the appearance of a nephritic. 
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Roenfgen~ray Reports. October 14. Extensive quantities of 
gas” shown in tissues of chest, neck (Fig. 2), arms down to vTist, 








Fig. 3. — Note emphysema of neck and upper chest 


Fig. 4. — Note emphysema of neck. 


abdominal muscles and through the pelvis, scrotum and legs 





421 


MEYEE, LUCKE; SUBCUTANEOUS EMPHYSEMA 

October 17. Spot shadows throughout both lungs. Dilated 
heart. ‘'Gas” in quantities tliroughout trunk, pelvis, legs and 

arms and wrists. „ . . , , , j 

October 19. “Gas” inthelegshasdunimshed; chest and abdomen 

remained the same. 



Fig. 5. — Acute ulcerative bronchiectasis; note the apparent necrotic condition 

of the walls. 


October 14. Pneumococcus Type I reported in the blood and 
patient was given 100 c.c. antipneumococcus serum; this was 
repeated on the next day. 

October 16. Patient complained of pain in the right side. 

October 17. Fifty cubic centimeters of antipneumococcus serum. 
No difficulty in locating veins for intravenous injection and no 
apparent increase in the emphysema after the severe cViill following 
the initial injection of sermn. Patient showed no improvement in 
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general condition, but emphysema diminished, particularly about 
the face. 

October 20. Patient died. 

Blood culture: Pneumococcus Type I. Leukocytes: October 3, 
4000; October 10, 3400; October 15, 10,000. Anaerobic and 
aerobic cultures of “gas.” 

The skin was punctured under aseptic precaution and sterile 
salt solution introduced by capillary pipette. The Avashings were 
then cultured. Negative results after seven daA's’ incubation at 
37° C. 



Eig. 6. — Ulcerative brouchitis; inBltration with air of peribronchial tissues. 
Note the torn, necrotic condition of the bronchial wall and the distention of the 
peribronchial areolar tissues. 

Necropsy (18-196). Subcutaneous emphysema; left eyelids, 
left temporal region, cheeks and entire neck, entire chest and 
abdomen to anterior scapular line without involving gluteal region, 
left side of scrotum, left lower extremity to knee, right lower ex- 
tremity to thigh. Subfascial and fascial emphysema of neck, axilla, 
chest and abdomen. Slight icterus. Emphysema of mediastinum. 
Edema of areolar tissue of mediastinum. Acute fibrinous pleuritis, 
right. Early lobular bronchopneumonia in left upper lobe. Con- 
fluent bronchopneumonia in left lower lobe. Compensatory inflation 
on anterior edge of entire lung, left. Bronchopneumonia, upper 
and lower lobe; compensatory inflation, anterior edge, right lung. 
Purulent bronehitis vnth acute, ulcerative bronchiectasis, more 
marked in left lung. Acute fibrinopurulent bronchitis. Cloudy 
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swelling’ Rnd. sliglit riglit'sided. dilsitstion of HeRi't. A.ctite folliculm 
splenitis. Congestion and edema of adrenals. Acute parenchymatous 
nephritis. Cloudy swelling and terminal congestion of liver. Cloudy 
swelling and congestion of the pancreas. Lymphoid hyperplasia and 
congestion of intestines. Edema of pia-arachnoid; congestion of 
brain. 

Microscopic Findings: Lung; fibrinopurulent bronchopneumonia; 
areas of hemorrhage; marked edema; acute ulcerative bronchiec- 
tasis; dilatation of peribronchial spaces; areas of necrosis; acute 
emphysema. Heart! congestion; cloudy swelling; conglutination 
and hyaline thrombi; acute fibrinous pericarditis. Spleen: acute 
dift’use splenitis; massive hemorrhages; partial necrosis of reticu- 
lum. Adrenal; lipoid exhaustion; congestion. Kidneys; acute 
glomerulotubular nephritis. Liver; congestion; cloudy swelling; 
focal toxic necrosis. Brain; cloudy swelling of ganglion cells; con- 
gestion. 

Case II. — ^Private M. Admitted February 18, 1919. Previous 
history: measles, pertussis, scarlet fever. Onset: two days before 
admission he complained of cough, chilly sensation, fever. On 
admission: a young, well-nourished man, apparently not very 
sick, complaining of headache, pain in the extremities and cough. 
Examination: no definite lung finding. A diagnosis of influenza 
was then made on the basis of general appearance. Patient showed 
no change until three days later, when many rales were noted 
throughout the chest. 

February 22. Left lower dulness, distant bronchial breathing 
and fine crepitant rales; right lower dulness and rales. 

February 24. Complained of intense pain in the right chest. 
Examination showed dulness, bronchial breathing, rales; no evi- 
dence of friction rub. On the left side the physical findings were 
unchanged, but notation was made of diminished breath sounds on 
left side. 

February 25. Condition poor, pulse could not be obtained, 
cyanosis intense; hyperresonance oyer left chest anteriorly; in the 
left midaxillary line; dulness, breath sounds present. The heart 
borders could not be outlined on percusion; no visible apex impulse. 
On auscultation over the pulmonic area a loud crackling sound was 
heard as the stethoscope was placed on the skin. On palpating this 
area was distinct; fine crepitations in the subcutaneous tissue were 
obtained. This area extended from the second intercostal space to 
the nipple proper. The breath sounds were diminished; the heart 
tones were not audible. The clinical picture at once suggested 
a pneumothorax with subcutaneous emphysema. 4 p.m.: The 
emphysema had spread to the clavicle on the left side and could 
be felt over the sternum. It also extended to a slight degree below 
the left nipple at 6 p.m.: subcutaneous emphysema had extended 
laterally on the left side and reached the midaxillary line. The 
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patient was very cyanotic. The upper extremities were cold and 
covered with a clammy perspiration. Patient complained of pain 
and numbness of feet; this complaint commenced at 12 p.m. The 
feet were cold; there was no pulsation in the dorsalis pedic artery, 
but the femoral pulse and sounds could be obtained. The abdomen 
was tender and slightly distended. 7 p.m.: emphysema had not 
spread; pulse could not be obtained. 8. p.m.: patient died. 

Roentgen-ray Reports. 1. Spot shadow, right lower, February 18. 
2. '^Gas” in the subcutaneous tissue of left chest. No evidence of 
pnemnothorax. 

Laboratory Reports. Sputum: Streptococcus hem olyticus. Blood 
Culture: Negative. Leukocytes: February 24, 6900. 

Necropsy (19-364). Subcutaneous emphysema of neck, left 
upper chest, upper part of left abdomen. Emphysema of anterior 
mediastinum. Left pneumothorax. Zenker’s hyaline degeneration 
of abdominal muscles. Bilateral acute, fibrinous pleuritis. Con- 
fluent bronchopneumonia of left basal lobe. Patchy bronchopneu- 
monia of left upper lobe. Inflation of lung borders. Confluent 
bronchopneumonia of right upper and lower lobes; inflation of 
borders. Purulent bronchitis. Cloudy swelling and dilatation of 
right heart. Acute follicular splenitis. Congestion of adrenals. 
Congestion of kidneys; acute parenchymatous nephritis. Acute 
tonsillitis. Cloudy swelling of liver. Cloudy swelling of pancreas. 
Slight congestion of intestines. Slight congestion and edema of 
pia-arachnoid. Petechial hemorrhages of brain. 

Microscopic Examination. Lung: fibrinocatarrhal bronchopneu- 
monia. Ulcerative bronchitis. Marked congestion. Heart: slight 
congestion; cloudy swelling. Spleen: acute follicular splenitis. 
Adrenal: lipoid exliaustion; edema; congestion. Kidneys; extreme 
congestion; acute tubular nephritis. Liver: cloudy swelling; 
biliary pigmentation. Brain: focal hemorrhage; cloudy swelling 
of ganglion cells. 

Case III. — ^Private B. Admitted October 3, complaining of sore- 
tliroat. 

October 9. Many rales left base posteriorly; temperature, 104.4; 
pulse, 112; respiration, 48. 

October 13. Patient was reported as a case of subcutaneous 
emphysema and notations on the brief showed it had developed on 
the left side, upper part of the chest, on the evening of October 13. 

October 14. Examination showed a very robust young man, 
cyanotic and dyspneic, very uncomfortable and toxic. The emphy- 
sema involved the face on both sides and the patient had the appear- 
ance of a case of mmnps; palpation revealed definite crepitation. 
The eyelids were not involved except the right, which was but 
slightly swollen. Both sides of the neck were distended (Fig. 3). 
“Gas” was also present in the subcutaneous tissue of the chest 
anteriorly and posteriorly. The abdomen, anteriorly, appeared 
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distended; the skin was “ballooned” up from the underlying tissues 
as if a layer of air were interposed; on deep palpation crepitation 
was obtained. Both upper and lower extremities were involved; 
the scrotum was distended. There was no change in the clinical 
picture until October 17, when the patient began to complain of 
pain in the region of the larynx. Laryngoscopic examination on 
October 18 showed congestion of larynx, with some purulent secre- 
tion; cords normal. 

October 19 to 24. The emphysema gradually diminished and the 
patient appeared to be improving. 

October 25. Complained of pain on swallowing and dyspnea. 

October 26. Exploratory aspiration of the right chest; needle 
used for local anesthesia was used as aspirator, no fluid but air 
returned. A larger needle was introduced and returned a large 
amount of air without blood or fluid. Comfortable during and 
immediately after aspiration. Thirty minutes later intense dyspnea, 
rapid pulse, dilated pupil. 

October 27 - and 28. Emphysema diminishing, condition poor; 
influenza immune serum intravenously. 

October 29. Patient died. 

Roentgen-ray Reports. October 14. Roentgen ray; extensive 
quantities of air throughout subcutaneous tissues of neck and chest, 
apparently following fascial planes over the abdomen, pelvis and 
gluteal region, right arm to elbow and left arm to elbow, left leg 
below knee and right leg below knee. Extensive spot shadow 
throughout lungs. 

October 16. Gas showed more extensively throughout body 
(Fig. 4),' more particularly in arms and legs. 

October 17. Spot shadows throughout both lungs. Dilated left 
heart. Gas over the trunk, and arms to wrist, and legs half-way 
below knee. 

October 18. The gas throughout tissues over trunk somewhat 
less prominent, but well marked in right arm. 

October 19. Extension of gas in right hand. Chest and abdominal 
condition improved. 

October 21. Gas in tissues over chest, neck, abdomen, thighs and 
arms appeared to be less than on previous day. 

Laboratory Reports. White counts: October 16, 16,200; October 
18, 17,500; October 25, 13,900. Sputum: Non-hemolytic strepto- 
coccus; staphylococcus; pneumococcus (type not determined). 
Urine: Many hyaline and granular casts. Speciflc gravity, 1028. 

October 14. All cultures, aerobic and anaerobic, negative. 

Necropsy (18-216). Subcutaneous emphysema of entire chest 
and abdomen. Prelaryngeal abscess. Acute bilateral flbrinous 
pleuritis. Confluent bronchopneumonia of both lungs. Com- 
pensatory inflation of anterior edges of both lungs. Acute purulent 
bronchitis and bronchiectasis. Acute diffuse splenitis. Cloudy 
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swelling and congestion of kidneys. Cloudy swelling and terminal 
congestion of liver. Acute adenitis of mesenteric Ijunph nodes. 
Acute myositis and hyaline degeneration in rectus muscles. Slight 
edema of pia-arachnoid. 

Microscopic Exaviinaiion. Lungs: Fibrinocatarrhal broncho- 
pneumonia; ulcerative bronchitis; areas of hemorrhages; acute 
emphysema. Heart: congestion and cloudy swelling. Peri- 
bronchial lymph nodes : marked congestion; edema; sinus catarrh. 
Adrenal: lipoid exhaustion; congestion and edema; hyaline throm- 
bosis. Kidneys: congestion; cloudy swelling. Liver: hydrops; con- 
gestion; hyaline thrombosis; slight biliary pigmentation. 

Case W. — ^Private P. Admitted October 10, 1918. Previous 
history negative. Was sick tliree or four days before admission to 
hospital, complaining of severe backache, pain in the chest, vomit- 
ing, slight coryza; throat injected, a few scattered rales in both 
bases. The patient showed no clinical change until ten days later, 
wLen he developed a rigid neck and positive Kemig’s sign. A spinal 
puncture was performed but proved to be negative, microscopical^ 
and, bacteriologically. 

October 21. Patient had marked difficulty in breathing and 
swallowing; examination revealed an acute laryngitis, acute inflam- 
matory edema of the glottis, epiglottic folds and arytenoids. Ary- 
epiglottic folds and arytenoids were markedly congested, inter- 
fering with respiration. High tracheotomy was performed under 
local anesthesia. 

, October 24. One of us was called in to see the case at this time 
and distinct crepitation-was present in the tissue of supraclavicular 
spaces and neck. On observation during the day it was noted that 
the gas remained localized in neck region but increased in quantity. 

October 25. Patient died. 

Boentgen-ray Reports. October 12. Spot shadows in both lower 
lobes. Throat culture: Staphylococcus predominating. Leuko- 
cytes: October 12, 5800. Sputmn: Staphylococcus; pneumococcus. 

Necropsy (18-209). Subcutaneous emphysema of anterior neck. 
Operative wound of neck (tracheotomy). Cervical abscess. Bi- 
lateral fibrinopurulent pleuritis. Bilateral lobular bronchopneu- 
monia of all lobes. Acute diffuse splenitis. Massive hemorrhage 
of right adrenal. Acute parenchymatous nephritis; congestion of 
kidney. Cloudy swelling of liver. Congestion and edema of pia- 
arachnoid. Lymphoid hyperplasia of intestines. Acute suppurative 
otitis media, right. Acute mastoiditis. 

Microscopic Examination. Lungs: acute fibrinocatarrhal bron- 
chopneumonia; edema; marked congestion; ulcerative bronchitp; 
acute inflation. Heart; congestion; cloudy swelling; peribronchial 
lymph nodes: congestion and edema; sinus catarrh. Spleen: acute 
diffuse splenitis. Adrenal: lipoid exhaustion; congestion. Liver; 
congestion; cloudy swelling, Kidne^ys; acute glomerulotubular 
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nephritis. Brain; cloudy swelling of ganglion cells; congestion; 
minute hemorrhages. 

Case V.— Lieut. S. Admitted to Base Hospital October 3, 1918. 
Previous history negative. 

October 1. Onset, with general malaise and chilliness. On 
admission a robust young man, rather dyspneic, coughed per- 
sistently. Intense cyanosis of face; dulness of right lower lobe; 
bronchial breathing. 

October 7. Extensive involvement of right lower and middle 
lobes, with dulness, bronchial breathing, crepitant and subcrepitant 
rales. Many small areas of dulness with many rales in the left side. 
Cyanosis and dyspnea very pronounced. 

October 10. Distant crepitation over the entire right side of the 
chest and neck. The face was not involved. 

October ll! Patient died. 

Roentgen-ray Reports. October 8, 1918 : shadows involving both 
lower lobes. Sputum bacteriology; streptococcus, pneumococcus, 
staphylococcus, M. catarrhalis. 

Leukocytes; Octobers, 1918, 6500. 

Case VI. — ^Private G. Admitted October 3, 1918. Previous ■ 
history; exanthemata, including smallpox, when a child; fracture 
of ribs several years ago. Onset sudden, cough, pain in chest and 
fever. On admission: a robust young man, appearing not very sick, 
with cyanosis of face; throat purple and injected; no definite 
evidence of consolidation, many rales. Diagnosticated severe 
influenza. 

October 5. Consolidation lower left. 

October 8. Subcutaneous emphysema in uper part of chest, neck, 
face. Patient delirious; petechial eruption on skin. 

October 9 to 12. No change; clear mentally. 

October 18. Emphysema of subcutaneous tissue diminished; 
absent on chest. 

October 21. Lungs clear; breath sounds high pitched; no rales, 
November 1. Discharged from hospital as recovered. 

Roentgen-ray Reports. October 14. Extensive quantities of gas 
in the tissues over neck, shoulders, abdominal muscles. Spot 
shadows throughout right lung. Shadow in lower left. Gas over 
gluteal region, thigh, legs and forearms. 

• October 16. Gas more extensive than on previous report. 

October 18. Gas less marked in tissue than on previous report. 
Leukocytes: 7500. 

Case VII. Private R. Admitted October 3, 1918, with diagnosis 
of influenza. 

October 9. Many rales over right lower lung. 

October 14. Developed bilateral lobular pnemnonia. 

October 15. Patient very weak, coughed persistently, sputum ■ 
bloody. 

October 16. Cyanosis of face. Mental condition sluggish. 
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October 18. Patient appeared very toxic and was delirious. Spinal 
puncture performed and 20 c.c. of clear fluid removed; this showed 
no increase in cells and no bacteria; globulin negative. 

October 20. Condition serious; patient dyspneic and cyanotic. 
Subcutaneous emphysema developed, involving the face, neck, 
chest and upper and lower extremities bilaterally. 

October 21. Patient’s condition serious. The emphysema in the 
lower extremities diminished. 

October 22. Subcutaneous emphysema had extended to waist 
line. Lower extremities free. 

October 23. Subcutaneous emphysema increasing. 

October 25. Intravenous injection of immune serum. 

October 26. Weak; complains of pain in chest. 

October 29. Emphysema disappearing. Gradual improvement. 
Discharged from hospital November 22, 1918, as cured. 

Roentgen-ray Reports. October 15. Shadow in lower right. 

October 20. Extensive spot shadows in lower right with same on 
left. Gas showing throughout muscles of trunk with some in the 
thighs, also in forearms. 

October 21. Gas in tissues of neck, chest, abdomen and arms. 

October 23. Gas extending. 

In addition to the above one of us has observed a similar condition 
complicating measles. The emphysema was localized in the chest 
wall; the patient recovered. In another instance generalized sub- 
cutaneous emphysema developed postoperatively in a patient who 
had a pyopneumothorax. In this case the emphysema developed 
one day after operation; the patient was aspirated repeatedly 
prior to operation but never presented evidence of subcutaneous 
emphysema. AVhen the emphysema did develop it was rapid and 
generalized, involving face, neck, chest, abdomen and extremities. 
This patient died. 

Clinical Analysis. An analysis of these cases from the clinical 
aspect reveals certain constant features. 

The onset of the subcutaneous emphysema was apparently sudden, 
but after its appearance the “gas” spread relatively slowly, attain- 
ing its greatest extent in twenty-four to forty-eight hours. 

The time of appearance of the emphysema, relative to the stage 
of influenza pneumonia, was not definite, but it is safe to say that in 
the majority of the cases the “gas” developed when the pneumonic 
process was well advanced. Table I shows this relationship. 


TABLE l. — TIME OF DEVELOPMENT OF EMPHYSEMA. 


Case No. 

Influenza. 

Pneumonia. 

Emphysema. 

Death or recovery. 

I . . 

October 

2 

October 9 

October 

9 

October 19 

II . . 

February 18 

February 22 

February 25 

February 25 

Ill . . 

October 

3 

October 5 or 9 

October 

14 

October 29 

IV . , 

October 

10 

October 10 . 

October 

24 

October 25 

V . . 

October 

3 

October 5 or 7 

October 

10 

October 11 

VI . 

. October 

3 

October 5 

October 

8 

Recovered. 

VII . . 

, October 

3 

' October 14 

October 

20 

Recovered. 
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It is noteworthy that the paroxsymal cough, to which has been 
ascribed an important place in the possible etiology of the sub- 
cutaneous emphysema, occurs very early in the picture of influenza 
pneumonia, and that when the pneumonic process is well established 
cough is not common. It might be assumed that with a generalized 
pulmonary emphysema, or with a destructive softening of the lung 
parenchyma (Torrey and Grosh’) and an associated severe cough, 
rupture of alveoli could easily occur and be the source of emphy- 
sema. The striking contrast, however, of the late appearance of 
the emphysema and the absence of cough during that period suggest 
that the cough probably plays a minor role. 

Symptoms associated with the development of the subcutaneous 
emphysema were, according to our experience, practically negative. 
The patient was generally unaware of the complication until it was 
pointed out to him. The temperature, pulse and respiration showed 
no change. Torrey and Grosh,'^ however, state that “ when in appar- 
ently respiratory extremis a patient would complain of pains, sub- 
sternal and in the jugular fossae, and crepitation would be noted in 
the subcutaneous tissues at the root of the neck, an immediate 
marked subjective relief was apparent, rapidly followed by a notice- 
able improvement in the respiratory excursion of the chest and the 
most striking decrease in cyanosis and jugular distention.” Meas- 
urements of the respiratory excursion showing “that there was 
apparent an increase in the chest circumference during the illness 
and an abnormally small respiratory excursion, with a striking 
increase immediately as the subcutaneous emphysema gave vent 
to the air contained in the mediastinum.” 

We observed precordial pain in but one case, but pleuritic pain 
was common. Cyanosis was not relieved to any marked degree 
nor was the respiratory rate diminished as shown by our clinical 
record. Table II shows that the temperature, pulse and respiratory 
rate, before and after the appearance of the subcutaneous emphy- 
sema, were practically unchanged. 

Location op Subcutaneous Emphysema. The subcutaneous 
emphysema has developed most frequently in the neck region. In 
one case it was first noticed in the region of the second left inter- 
costal space. The supraclavicular spaces, neck, chest, face, extremi- 
ties, abdomen and scrotum, have been involved. It is easily diag- 
nosticated by obtaining a fine crepitation on palpation, and on 
auscultation the stethoscope produces a loud crackling sound as it 
comes in contact with the skin. 

Absence of Signs of Inflammation. There is no apparent 
change in the lei^ocytes with the development of the emphysema. 
Likewise there is no local skin eruption or inflammation. The 
physical condition seems but slightly affected by the development 


7 Am, Jour, Med, Sc,, 1919, clvii, 170, 
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TABLE II. — TEMPERATURE, PULSE, AND RESPIRATION BEFORE AND 
AFTER APPEARANCE OF EMPHYSEMA. 


Dote. 

Before emphysema developed. 

Date. 

After emphysema developed. 

Temp. 

Pulse. 

Resp. 

Temp. 

Pulse. 

Resp. 

Case I: 








Oct. 7 

105.0 

112 

28 

Oct. 9 

103.0 

no 

26 


100.0 

92 

20 


101,0 

90 

30 

Oct. 8 

104.0 

no 

24 

Oct. 10 

101.8 

■84 

24 


101.4 

100 

20 


101.8 

100 

26 





Oct. 15 

101.8 

no 

30 






100.2 

84 

40 

Feb. 22 

100.0 

92 

22 






102.2 

92 

22 





Case II; 








Feb. 23 

102.8 

90 

24 






102.0 

no 

28 






102.0 

108 

24 






102.0 

92 

24 






103.0 

112 

20 





Feb. 24 

103.0 

90 

24 

Feb. 25 

103.2 

120? 

36 


104.0 

108 

40 


104.0 

120? 

36 


104.4 

130 

42 


100.0 

? 

40 


103.8 

120 

30 


102.0 

? 

, 48 


102.0 

120 

30 





Case III; 








Oct. 10 

104.4 

102 

48 

Oct. 13 

100.0 

lie 

44 

Oct. 11 

103.0 

104 

48 


101.0 

118 

40 


103.8 

112 

30' 

Oct. 14 

98.0 

70 

26 

Oct. 12 

101.0 

98 

30 


100.0 

no 

30 


101.0 

140 

40 

Oct. 15 

100.0 

100 

22 






100.0 

100 

22 





Oct. 10 

101.0 

120 

28 





Oct. 17 

98.0 

118 

36 






101.0 

120 

30 

Case V. 








Oct. 8 

103.0 

98 

30 

Oct. 10 

103.0 

122 

- 54 


102.0 

140 

38 


102.0 

120 

56 


104.0 

120 

28 





Oct. 9 

103.0 

120 

40 






103.0 

140 

00 





Case VI; 








Oct. 7 

101.0 

120 

30 

Oct. 8 

101.0 

■ 96 

30 


102.0 

100 

40 


102.0 

120 

32 





Oct. 9 

100.0 

98 

42 






102. G 

120 

42 





Oct. 10 

101.2 

96 

30 

Case VII; 








Oct. 18 

99.2 

100 

30 

Oct. 20 

103.2 

144 

48 


99.8 

100 

32 


102.2 

120 

32 


101.2 

no 

44 

Oct. 21 

100.4 

130 

40 

Oct. 19 

99.0 

120 

40 


102.4 

128 

52 


99.4 

120 

52 


102.2 

120 

54 


98.8 

140 

52 


102.8 

120 

44 


100.0 

120 

40 

Oct. 22 

101.0 

104 

44 






'101.0 

124 

56 






101.2 

112 

50 






101.2 

122 

54 
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of even most extensive emphysema. In all of the patients the 
emphysema subsided considerably as the disease progressed and 
death was always due to associated conditions. Two of tlie cases 
recovered entirely. 

Of the cases which developed subcutaneous emphysema it is 
noteworthy that in addition to the severity of the picture of pneu- 
monia there were additional complications. Thus delirium occurred 
in one patient, meningismus in another and possibly a slight 
pneumothorax in still another. Prelaryngeal abscess and edema 
of the glottis were also encountered. The association of subcuta- 
neous emphysema following tracheotomy has been reported pre-. 
viously,® but not in association with pneumonia. In Case IV the 
occurrence of an emphysema following tracheotomy is noteworthy, 
since wounds of the larynx and trachea® have been given as a cause 
of emphysema, but it seems evident that the emphysema in Case IV 
was not due to the laryngeal pathology. 

In attempting to elicit a possible etiological factor in these cases 
we questioned our patients as to trauma and previous history of 
gas attacks. In none of these was any such history obtained. 

The occurrence of only one case of pneumothorax diagnosticated 
clinically and the constant absence of any evidence of pneumothorax 
on roentgen-ray examination in all our cases of subcutaneous emphy- 
sema is emphasized. 

Treatment. The treatment in general was directed to the 
pneumonia or the associated complication rather than to the 
emphysema. As has been stated the development of the sub- 
cutaneous emphysema was not accompanied by any symptoms. 
The emphysema apparently will diminish or disappear without any 
operative or medicinal interference. 

Discussion of Anatomical Findings. The subcutaneous 
emphysema in two of the cases was considerably more marked on 
the left than on the right side. The significance of this will be 
commented on later. The external appearance of the bodies has 
been described in the clinical part of this paper, and it need only be 
added that two of the patients presented the extreme lividity of the 
face and the body so frequently seen in fatal influenza. 

The subcutaneous tissues when incised were moderately moist 
and slightly bloody, and, in a general way, had the appearance of 
innumerable small air bubbles in the alveolar tissue. Over the chest 
this distended areolar tissue measured about 15 mm. in its thickest 
part, over the abdomen about 5 mm. Sections from this tissue 
presented none of the changes associated with inflammation. Coagu- 
lation necrosis of the rectus muscles was met with in two cases; 

« Ashley and Wright: Diseases of Children, American edition, 1893. Quoted 
by iUexander, M. E., and Follett, E, C.: Jour. Am. Med. Assn., 1919, Ixxii, 930. 

Lexer, E.: General Surgery. Quoted by Alexander, M. E., and Follett, E. C. ■ 
Jour. Am. Med. Assn., 1919. Ixxii, 930. 
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this condition was also present in non-emphysematous influenzal 
patients. 

The mediastinum in two of the bodies resembled the subcuta- 
neous tissues in general appearance. In two other bodies no changes 
were noted. In the first patient the areolar tissue throughout the 
mediastinum was edematous as well as emphysematous, forming a 
large mass over the pericardium, which, when dissected out, was 
found to weigh 165 grams. Otherwise the gross and minute anatomi- 
cal changes in the various organs were similar to those in other 
influenza cases, and since a study of this disease has been published 
by one of us,^“ it would lead to unnecessary repetition to enumerate 
them here. We shall confine ourselves, therefore, to a description 
of the respiratory tract lesions, 'and these, for the sake of brevity, 
are discussed collectively. 

Limgs. It may be stated that the lungs differed in no way from 
the lungs of other influenzal patients. The left lungs varied from 
490 to 1040 grams in weight and the right lungs from 590 to 850 
grams. The anterior edges of the lungs were in each case moder- 
ately inflated, but this was never more marked than in other patients 
which did not have subcutaneous emphysema. In no case were air 
bladders or pearl-lilm distended air vesicles seen, although this was 
not infrequently encountered in our other influenza autopsies. The 
surface of the lungs was carefully examined to note any point of 
possible rupture, but this could in no instance be demonstrated. 
The posterior parts of the lungs were more or less consolidated, the 
areas of bronchopneumonia tending to become confluent. The 
extent of pneumonic involvement was never more marked than in 
the average influenza pneumonitis. The pleuritic complications 
were of the type usually met with. In no instance were the lungs 
firmly adherent to the lateral chest wall. 

The cut surface resembled that usually seen in influenza pneu- 
monitis, that is, it was generally very bloody and very moist, with 
large, poorly circumscribed, consolidated areas, some of which 
were granular, others entirely smooth. The bronchial branches, in 
all but one instance, contained large quantities of thick, creatuy 
pus. The bronchial mucosa was swollen and deeply hemorrhagic. 
Once the walls of several of the larger bronchial branches were 
definitely eroded and the lumen markedly dilated, forming acute 
ulcerative bronchiectases (Fig. 5). In another instance cylindrical 
dilatation of some of the bronchial branches was present. 

The microscopic examination of the lung presented the^ usual 
hemorrhagic, fibrinocellular exudate of influenzal pneumonitis. In 
all but one instance there were areas of necrosis, usually surrounding 
a destroyed bronchiole, but occasionally seemingly independent 

“ Lucke, Baldwin, Wright, Toynbee and Rime, Edwin: Pathological Anatomy 
and Bacteriology of Influenza, Arch. Int. Med., August 15, 1919. 
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of the bronchial tubes. Once marked thickening of the inter- 
puhnonary septa occurred. The bronchial branches in each instance 
presented here and there partial or complete erosion of their walls, 
masses of necrotic debris and fibrin occupying the site of the 
destroyed areas. Once the peribronchial tissue was found markedly 
distended, giving the appearance that air had escaped through the 
destroyed bronchial wall in the loose peribronchial tissue (Fig. 6). 
While ulcerative bronchitis was not uncommonly met with in about 
200 cases of influenzal pneumonitis, which we have examined here 
postmortem, it appeared regularly in the four cases complicated 
with subcutaneous emphysema. Ulcerative bronchiectasis of the 
larger bronchial branches was uncommon in the epidemic here, 
occurring only twice outside of the case reported here. 

Bacteriological culturjes were made during life from the sub- 
cutaneous tissues at varfous parts of the body, and after death from 
the lungs, pleural exudate, subcutaneous tissues, heart’s blood, 
spleen, brain, and other organs. As has been stated in the clinical 
patt of this communication, all the antemortem cultures were nega- 
tive; the postmortem cultures presented in each case hemolytic 
streptococci, pneumococci, and influenza bacilli, either alone or 
in combination. 

Discussion oe the Mode of Origin of Subcutaneous Emphy- 
sema. It may be well to briefly review the various theories which 
have been suggested as the cause of this unusual complication: 

Bacterial activity may be at once dismissed, since no local inflam- 
matory reactions point to this condition. Torrey and Grosh speak 
of a destructive softening of the lung parenchyma, due probably 
to alteration of the lung tissue by toxin or virus. Chemical changes 
in the blood, permitting escape of air into the tissues is a possibility. 
The delayed time of the coagulation of the blood, the frequency 
of nose-bleed, petechial hemorrhages throughout the body, allows 
one to entertain the thought that chemical blood changes may 
occur which prevent the blood from maintaining the normal balance 
of its gases. We have analyzed the air obtained by puncture of the 
distended scrotum of one of the patients examined and found it to 
resemble atmospheric air. 

Most of the writers who have reported cases of subcutaneous ' 
emphysema complicating influenza maintain that this condition is 
purely mechanical in origin. Thus, Symmers says, “In two cases 
rupture of the distended air vesicles has taken place probably near 
the apex of the lung. In another rupture occurred in the left pleural 
cavity, with the production of pneumothorax. In none of these cases" 
was it possible to demonstrate at necropsy the actual point of 
ruptme.” Berkley and Coffen report 11 cases, 2 of which were 
associated with spontaneous pneumothorax. They suggest that 
subcutaneous^ emphysema may occur through the intrapleural 
route, providing that adhesions exist between the two layers of 
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pleura at the point of ruptui-e, or through the extrapleural route if 
the air dissects its way to the hilum of the lung. Clark and Synnott, 
in the report of 12 cases, conclude that the origin of the gas was 
from weakened alveoli of the lung under pressure. 

We believe that subcutaneous emphysema chieflj’- arises by escape 
of air from ulcerated or eroded bronchi and its passage along peri- 
bronchial or perivascular channels into the mediastinmn. The clue 
of our explanation, in at least 2 of tlie cases, Avas found in the occur- 
rence of marked ulcerative bronchitis and subcutaneous emphysema, 
both located on the left side. 

If we disregarded simple mechanical rupture of peripheral alveoli 
as a highly improbable factor in tlie production of subcutaneous 
emphysema, there remain, then, only three possible ways for pul- 
monary air to reach the subcutaneous tissues: (a) by necrotizing 
destruction of alveoli; (b) by ulcerative , or erosive rupture of a 
bronchus; (c) bj’’ rupture of pulmonary tissue through adherent 
pleural surfaces. By necrotizing destruction, alveolar air could pass 
into the loose peribronchial or perivascular areolar tissue and thence 
into the mediastinum. By ulceration or erosion of a bronchus the 
air would lilmwise gain the mediastinum. In neither case would 
the air pass into the pleura, because tliis is a closed sac. The tliird 
way is through perforation of necrotic pulmonary and overlying 
pleural tissue into the pleural cavity, resulting in pneumothorax. 
Should the visceral and parietal layers of the pleura adhere to one 
another the air could penetrate both layers and dissect the areolar 
tissue between the parietal pleural and thoracie wall to the medias- 
tinum. Such a case would necessitate, it seems, a eonsiderable area 
of adhesion. Once the air has found a vent from the pulmonary 
tissues, expiratory force and elasticity of the chest wall would 
further drive it along the lines of least resistance, which is into the 
neck (the location in which the subeutaneous emphysema apparently 
' always began). Thence, along faseial planes, the emphysema would 
become generalized. 

Mieroscopie examination presented a distention of the peri- 
brpnehial areolar tissue (Fig. 6), and this we consider a support of 
our second explanation of the escape of air from the lung. 

The question would naturally arise, “Wliy should this condition 
be so uncommon when ulcerative bronchiectasis is not infrequently 
rdet with in various diseases, as, for instance, tuberculosis. But it 
must be pointed out that bronchiectasis rarely occurs acutely and 
that the reaction of the tissues surrounding the bronchi would prob- 
ably form a wall impenetrable to the air. It may be assumed, then, 
that only in rapidly occurring bronchiectasis, without sufficient 
tissue reaction, is such a condition possible, and that they arise but 
rarely. It would seem, likewise, that a fair-sized bronchial branch 
is necessary to allow sufficient air to escape for the production of 
emphysema. This would appear to us more likely as the cause than 
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mechanical rupture of peripheral alveoli, for not only are hugely 
distended and sometimes ruptured alveoli frequently encountered 
in both acute and chronic pulmonary emphysema, but the rupture 
of a few air sacs would not likely lead to a widespread air infiltration. 
Further, rupture of peripheral alveoli could only produce emphy- 
sema, provided that firm adhesions were present between the pleural 
layers at the point of rupture. Pneumothorax would result otherwise 
and in none of the cases reported has this occurred frequently. In 
the one instance where pneumothorax was present in our series, it 
was not at all marked, since only a few small air bubbles escaped 
upon puncturing chest wall through a pocket filled with water. 

It is not at all unlikely that erosion or rupture in a bronchial 
tube might be overlooked, and this, we feel, rather strengthens than 
weakens our argument. The absence of mediastinal emphysema in 
two of our cases may be readily explained by the gradual absorption 
of air which occurred in every one of these cases, for, as has been 
stated, a marked reduction in the extent of the subcutaneous emphy- 
sema took place in every instance. This probably is due to the 
gradual closing up of the point of eruption because of cellular 
reaction. 

Conclusions. 1. Subcutaneous emphysema is an exceedingly 
rare complication of infiuenza. 

2. Previous explanations of the condition seem inadequate and 
unsatisfactory. 

In two of our postmortem cases we encountered a combination' 
of more pronounced left-sided subcutaneous emphysema with left- 
sided ulcerative bronchitis, and on microscopic examination the 
peribronchial tissue was found greatly distended. We believe the 
bronchial air to have escaped into the loose peribronchial tissues, 
and by dissecting along lines of least resistance to have gained 
entrance to the mediastinum and thence, along fascial planes, to 
the subcutaneous tissues. In this way the closed pleural sacs are 
not involved, and this accounts for the infrequency of pneumothorax 
in this condition. 
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GROSS PATHOLOGY OF INFLUENZAL PNEUMONIA IN FRANCE. 
By Haeey Bakwin, M.D., 

NEW TORE. 

The material for this^'paper was collected from 106 autopsies on 
cases of pneumonia dying at a base hospital in France (Commercy, 
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Meuse). A few deaths occurred in December, 1918, the number 
increasing in January, reaching its highest point during the first 
two weeks in February and then gradually subsiding with scattered 
cases during March and April. 

Only primary pneumonias have been included in this series and 
not pneumonias complicating typhoid fever, meningitis, traumata, 
etc. 

Pathology. General. Of the skin manifestations, jaundice was 
the most common, occurring in 40 cases. Usually slight and 
only sufiBcient to stain the sclerae, the skin of the face and perhaps 
the aorta, it was not infrequently deep enough to stain the sub- 
cutaneous and mediastinal tissues and the kidneys. Herpes of the 
lips appeared 8 times, 3 times with lobar pneumonia, 5 times with 
lobular pneumonia. Skin or conjunctival petechije were never 
seen. A well-demarcated erji;hema of the tip of the nose, without 
swelling or edema occurred once. It was first noted one day before 
death. 

Emphysema of the subcutaneous tissues of the neck, chest and 
shoulders occurred foin times. The gas that rushed forth on open- 
ing into such an emphysematous area was odorless and non-inflam- 
mable. This condition was usually associated with emphysema of 
the soft areolar tissues of the anterior mediastiniun. Occasionally 
blebs were observed between the deeper layers of fascia covering 
the chest wall and beneath the pleura. None of these cases, how- 
ever, was associated with hemolytic staining. 

Palpable enlargement of the axillary Ijonph nodes, especially 
on the right side, occurred 12 times. The nodes were removed and 
examined in 2 cases but aside from enlargement showed no gross 
changes. 

Changes in the recti muscles occurred in 35 cases. At times merely 
an unusual pallor, dryness and opacity were present. Such muscles 
seemed to have lost their elasticity, were brittle and very easily 
fragmented and torn. Though this condition was usually diffuse, 
uniformly involving a considerable portion of the muscle, at times 
small islands of diseased muscle, rather sharply demarcated from 
the surrounding normal tissue, were seen. Usually, hemorrhage 
into the muscle, with rupture of the fibers and hemorrhage between 
the muscle and its anterior and posterior sheaths, were also present. 
The hemorrhage frequently dissected down into the space in- front 
of the bladder and could often be seen through tlae peritoneum 
as a blue mass bulging into the peritoneal cavity. In one case com- 
plete rupture of both recti was found. The torn ends of the muscles 
were separated a full finger’s breadth. This peculiar degeneration 
of the recti usually involves the lower fourth of the muscle, although 
similar changes are often seen, either alone or together with change 
below, in the recti at their attachments to the ribs, Abscess never 
occurred, 
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An edema of the right arm, with slight reddening of the posterior 
surface of the forearm, occurred once. The arm veins were dis- 
sected but no thrombi found. In this case the axillary and cervical 
lymph nodes on the right £de were considerably enlarged. 

Purulent inflammation of the right sternoclavicular articulation 
and of one of the lower cervical intervertebral articulations was 
found once, complicating a case of lobular pneumonia, with multiple 
lung abscesses. Splenic culture was sterile, cultures of both lungs 
showed Bacillus influenzae, culture of the sphenoid and a pneumo- 
coccus. 

Respiratory System. By far the most usual lesion encountered 
in the lungs was acute lobular pneumonia. The lungs were large, 
heavy and moist. On section one found, scattered throughout all 
the lobes usually, raised, granular, firm, grayish or red areas, about 
5 to 10 mm. in diameter. The intervening lung tissue was red, 
moist and emphysematous. Occasionally dark red hemorrhagic 
areas, without consolidation, were seen. In one case intense con- 
gestion and edema of both lungs (from which the Streptococcus 
hemolyticus was grown in pure culture) was the only pulmonary 
lesion. The raised, granular areas were frequently confluent, 
especially in the lower lobes. 

The next most frequent lesion met with in the lungs was lobar 
pneumonia. This differed from the lobar pneumonia met with 
in civil life in its bacteriology, streptococci being found in the 
lungs nearly as frequently as pneumococci, and in its not infrequent 
combination with lobular pneumonia. 

Another type of pneumonia encountered occasionally (7 cases) 
was interstitial bronchopneumonia. These cases differed from 
those described by MacCallum in their bacteriology. One of the 
cases showed Gram-negative cocci in pure culture from both lungs 
and another showed staphylococci. 

Empyema, as the predominating lesion, was found twice, sero- 
fibrinous pleurisy as the predominating lesion once, acute congestion 
of the lungs once and multiple abscesses once. Empyema, or 
purulent pleurisy, occurred but 4 times in the entire series. It was 
twice associated with multiple lung abscesses. Multiple lung 
abscesses were found 3 times. 

The pleural cavities usually contained a few cubic centimeters of 
fluid. Hemorrhages into the pleurse, both large and small, were 
very frequent. Fibrinous plemisy occurred 28 times, serofibrinous 
pleurisy 12 times and empyema 4 times. The pleural fluid was 
frequently blood-tinged. The fibrinous exudate was usually small 
in amount, often merely an opacity on the surface of the lung. It 
was usually seen where the diseased lung tissue reached surface. 

Bronchiectasis occurred three times, twice in the right upper 
lobe, once in the left lower lobe. Acute bronchitis was a very 
frequent accompaniment of the disease. It usually exi;ended up 
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into the trachea, involving its lower half and fading out in its Upper 
half. Purulent bronchitis was seen 5 times. Enlarged, soft, moist, 
reddish bronchial lymph nodes were found in 59 cases. 

The larynx was examined in 38 cases. Congestion of the vocal 
cords (acute laryngitis) was found 6 times and edema of the epi- 
glottis and arytenoepiglottidean folds twice. Occasionally hemor- 
rhages into the mucosa covering the posterior surface of the epi- 
glottis or thjToid cartilage were seen. Pharyngeal congestion was 
seen in a few cases. It was associated with a reddening of the base 
of the tongue and was sharplj'’ limited below at the commencement 
of the esophagus. 

Circulaiory System. Serofibrinous pericarditis occurred 6 times, 
purulent pericarditis once. Generally neither the quantity of 
fibrin nor fluid was abundant. It was always accompanied by acute 
pleurisy. The pericardium showed petechial hemorrhages in 49 
cases. 

Dilation of the heart was found in 43 cases, 31 times on the right 
side, 12 times on the left. The cardiac dilation was usually slight, 
the right ventricle perhaps occupying one-half the posterior surface 
of the heart instead of one-third, as it normally does. But occasion- 
ally it was marked and was twice associated with sudden death. 

Cloudy swelling of the myocardium was found in 51 cases. The 
heart muscle w^as pale, soft and opaque. Occasionally a real flabby, 
thinned-out heart wall was seen, but this was rare. Acute vegetative 
endocarditis was found 4 times. The vegetations were small, always 
on the mitral valve, twice on chronically diseased valves,- twice on 
otherwise normal valves. Hemorrhages into the cusps occurred 
in 7 cases, usually into the mitral valve, occasionally into the tri- 
cuspid and aortic valves. 

In 3 cases the intima of the aorta was swollen, sticky and easily 
detachable (acute aortitis). Atheroma of the aorta and coronaries 
was noted in almost every case. It was, however, found with equal 
frequency in patients dying from other acute infections and from 
traumata. 

Hemolytic staining of the endocardium or pericardium or both 
was observed 5 times. Most of these cases were autopsied twenty- 
four hours or more after death, although in one case autopsy nine 
hours after death revealed slight hemolytic staining of the . endo- 
cardium. 

Liver. Cloudy swelling of the liver was found in 85 cases, con- 
gestion 9 times. The cloudy swelling was usually very marked: 

Spleen. Large, soft spleen was observed in 65 cases. The enlarge- 
ment, as a rule, was not marked; the spleen was usually reddish 
and the Malpighian bodies were usually indistinct. 

Genito-urinary System. Cloudy swelling of the kidneys was 
found in almost every case. It was usually well-marked. Renal 
congestion was also frequent, occurring in 37 cases. Acute nephritis 
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occurred 4 times, miliary abscesses of the kidneys once. Bile-stain- 
ing of the kidneys in cases of deep jaundice was frequent. Micro- 
scopic sections of the kidneys in 3 cases, chosen at random from those 
showing cloudy swelling grossly, showed necrosis and desquamation 
of the tubular cells (convoluted tubules mainly), duplication of the 
tubular epithelium with hemorrhage into the tubular lumen, appar- 
ently a true acute tubular nephritis. The glomeruli, aside from 
congestion, were normal. 

Hemorrhages into the renal pelvis occprred in nearly 50 per cent, 
of the autopsies (52 cases). The hemorrhages were usually small, 
but occasionally they were quite large, especially in the calices 
beneath the tips of the pyramids. The hemorrhages extended for a 
short distance into the ureter, but were never seen below the upper 
fourth. Hemorrhages into the bladder wall were noted 6 times. 

Occasionally, on opening a testis, bloody fluid was seen. The 
prostate showed no changes. 

Adrenals. Cloudy swelling of the adrenal cortex was seen in 23 
cases. Congestion of the mbdullary substance was frequent. 
Hemorrhage into the medulla occurred 3 times. It was bilateral 
once, unilateral twice. 

Thyroid. The thyroid was examined in 38 cases. Cloudy 
swelling was found 12 times. 

Gasiro4niestinal Tract. The gastro-intestinal tract showed few 
changes. Acute flbrinous peritonitis was found once. In this case 
the peritoneum covering the lower ileum was reddened, hemorrhagic 
and covered by a fibrinous exudate. The solitary ljunph follicles 
and Peyer’s patches were raised and reddened. Bloody intestinal 
contents were found once. Prominence of Peyer’s patches and 
solitary lymph follicles, especially the latter, with or. without red- 
dening, were frequently noted in cases in which no other evidence of 
status lymphaticus was found. Acute appendicitis occurred once. 

The cranial contents were examined in 26 cases. Meningitis 
was never seen. Cases of meningococcic meningitis, complicated 
by pneumonia, have not been included in this series. One case of 
pneumococcus Type I meningitis came to autopsy. The lungs 
showed an early lobular pneumonia of the left lobe. Aside from a 
very delicate tegmen tympani on the right side the search for an 
explanation of the infection was negative. The middle ears and 
sinuses were clear and the blood culture at autopsy sterile. 

The brain often showed flattening of the convolutions and narrow- 
ing of the ventricles. 

The sphenoid sinus was opened 22 times. Purulent fluid was 
found 18 times, serous fluid twice and in 2 cases no change was 
observed. Pm-ulent frontal sinusitis and purulent otitis media 
were seen . frequently, but no note of the nmnber of examinations 
was made, 
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BESULT of ' POSTMORTEM CULTURES. 


Predominating 

Number 


Percentage 

organisms. 

of coses. 


of cases. 

Streptococcus hemolyticus 

18 


32.0, 

Pneumococcus: 



Typo I 

. . . 3 

5.2 


Type II 

2 

3.5 


Type III 

... 1 

1.7 


Type IV 

... 4 

7.0 


Not typed 

. . ' . 6 
— 16 

10.5 

28.0 

Staphylococcus 

.... 9 


15.5 

Non-hemolytic streptococcus . 

. . . . 5 


9.0 

Bacillus influenza! 

.... 5 


8.5 

Gram-negative cocci .... 

.... 4 


7.0 

Total 

.... 57 


100.0 


Bacteriological Note. Thirty-five cultures were made from 
the circulating blood taken from the ann vein in the usual way. 
Of these 3 showed the pneumococcus Type I, 2 the pneumococcus 
Tj'pe IV, 2 pneumococci type undetermined and 1 the meningococcus. 
In 2 cases of lobar pneumonia, in which pneumococci were isolated 
from the blood during life, postmortem cultures from the lungs 
yielded the Streptococcus hemolyticus. It is probable that in these 
2 cases at least the Streptococcus hemolyticus was a secondary 
invader. 

The results of the postmortem cultures are shown in the accom- 
panjdng chart. The Gram-negative cocci, which were found alone 
and frequently together with other organisms, resembled meningo- 
cocci both morphologically and culturally, but they failed to 
agglutinate with polyvalent automeningococcus serum. Cultures 
from the sphenoid sinus gave very satisfactory results, the organism 
found there generally corresponding to the organism found in the 
lungs or blood. ^ 

I wish to express my thanks to Dr. J. J. O’Leary, Detroit, who 
did a considerable part of the postmortem bacteriology. 

Summary. 1. During January and February, 1919, an epidemic 
of severe lobular pneumonia occurred about the region of Commercy, 
France, accompanied by jaundice, cloudy swelling of the parenchy- 
matous organs and heart muscle and hemorrhages into the peri- 
cardium, renal pelvis and other viscera. 

2. Changes in the rectus muscle were observed in 33 per cent, of 
the cases. 


1 The case in which the positive meningococcus blood culture was obtained, 
was clinically lobular pneumonia. There were no signs of meningitis and a lumbar 
puncture did not seem ad\’isable. The patient recovered. The organism was 
grown in plain infusion broth to which the blood had been added after five daj’s’ 
incubation. The organism was typical morphologically and culturally and was 
agglutinated by poly\'alent antimeningococcus seioirn, dilution 1 to 200 and failed 
to agglutinate in norma] sera, It was not tj'ped. 
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GROSS PATHOLOGICAL FINDINGS. 


Number of autopsies ..... 

Jaundice 

Herpes 

Subcutaneous emphysema 

■Degeneration of recti^ 

Edema of arm 

Purulent arthritis 

Enlargement of axillary lymph nodes 
Respiratory system; 

Lobular pneumonia . ■ 

Lobar pneumonia 

Interstitial pneumonia .... 

. Lobar and lobular pneumonia . 
Interstitial and lobular pneumonia 
Multiple lung abscesses 

Fibrinous pleurisy 

Serofibrinous pleurisj'- .... 

Empyema 

Bronchiectases 

Acute bronchitis 

Purulent bronchitis 

Large, soft bronchial lymph nodes 
Number of larynges examined . 

Acute laryngitis 

Edema of glottis 

Heart; 

Serofibrinous pericarditis 
Piuulent pericarditis .... 
Petechial hemorrhages in pericardium 
Cloudy swelling of heart muscle . 
Cardiac dilatation — right . 

Cardiac dilatation — ^left 

Acute endocarditis 

Hemorrhage into cusps .... 
Hemolytic staining of endocardium 

Acute aortitis 

Liver: 

Cloudy swelling 

Congestion 

Large, soft spleen 

Kidneys : 

Cloudy swelling 

Congestion 

Acute nephritis 

Miliary abscesses 

Hemorrhages into renal pelvis . 
Hemorrhages into bladder wall 
Adrenal: 

Cloudy swelling 

Hemorrhage . • 

Thyroid: 

Number of times examined 

Cloudy swelling 

Gastro-intestinal tract; 

Fibrinous peritonitis .... 
Sphenoid sinus: 

Number of cases examined 

Serous sinusitis 

Purulent sinusitis 


Number 

Percentage of 

of oases. 

incidence. 

. 106 

40 

30.0 

S 

7.5 

4 

3.7 

35 

33.0 

1 

0.9 

1 

0.9 

12 

11.3 

. 77 

72.6 

14 

13.0 

6 

5.6 

5 

4.7 

1 

0.9 

3 

2.8 

28 

26.2 

12 

11.3 

4 

3.7 

3 

2.8 

82 

77.0 

5 

4.7' 

59 

55.0 

. 38 

6 

15.7 

2 

5.2 

6 

5.6 

1 

0.9 

. 49 

46.2 

51 

48.0 

31 

29.0 

12 

11.3 

4 

3.7 

7 

6.6 

5 

4.7 

3 

2.8 

85 

80.0' 

9 

8.4 

65 

61.0 

93 

87.0 

37 

34.8 

4 

3.7 

1 

0.9 

52 

49.0 

0 

5.6 

23 

21.6 

3 , 

2.8 

. 38 

12 

31.5 

1 

0.9 

22 

2 

9.0 

18 

81.8 
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3. Empyema was rare, occurring in less than 4 per cent, of the 
cases. 

4. Acute laryngitis was comparatively rare, occurring in but 
6 out of 38 larynges examined (16 per cent.). 

5. Sphenoid sinusitis was a very common complication and was 
found in 20 out of 22 cases examined (90 per cent.). 

6. Seven out of 35 premortem blood cultures^ showed pneiuno- 
cocci. The rest were sterile with the exception of one, which showed 
a meningococcus. 

7. The bacteria found in the organs at autopsy were varied, 
the Streptococcus hemoljdicus, pneumococcus, staphylococcus, non- 
hemolji;ic streptococcus. Bacillus influenzEe and Gram-negative 
cocci being found in the various cases in the order of frequently 
given above. 


CHRONIC NON-TUBERCULOUS LUNG INFECTION. 

By C. G. Field, M.D., 

IOWA CITY, IOWA. 

The material for this paper consists of eight cases from a some- 
what larger number seen during the past year in the medical clinic 
of the University Hospital of the State University of Iowa. Our 
object has been simply to review the literature and to emphasize 
some points in the diagnosis and treatment of this condition which 
so closely resembles tuberculosis and which is so frequently erro- 
neously diagnosed as such. We do not claim any originality either 
in diagnosis or treatment, both of which have previously been fully 
described. 

The reeent influenza epidemic left in its wake countless cases of 
chronic cough, many of which are unquestionably due to tuber- 
culosis, as is proved by the finding of acid-fast bacilli in the sputum. 
However, in many so diagnosed tubercle bacilli are not found and 
the subsequent course is unlike tuberculosis. Many of these eases 
are simple bronchitis, general or localized, or, to use the term 
recently suggested by Garvin, Lyall and IMorita,^ ehronie non- 
tuberculous lung infection. 

In 1902 and 1905 F. T. Lord“ described a series of these cases 
imder the title of ehronie influenza. Since then similar cases have 
been reported by Riesman^ in 1913, Larabee'* in 1915 and more 
recently papers on the subject have appeared by Hammond and, 

» Am. Rev. Tuberculosis, 1917, i, 16. 

* Boston Med. and Surg. Jour., 1902, cxlvii, 662; Boston Med. and Surg. Jour., ' 
1905, clii, 537. 

3 Am. JetUB. Med. Sc., 1913, cxlvi, 313. 

< Boston Med. and Surg. Jour., 1915, clxxii, 257. 
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Wollman/ Garvin, Lyall and Morita and J. A. Miller.® The disease 
has been variously called /‘a lobular form of bronchopneumonia 
of long duration,” “localized bronchitis,” and " subacute and chronic 
non-tuberculous lung infection.” 

Etiology. Age. The onset may occur at any age, but seems to 
occur somewhat more frequently in children. G. F. Still, who has 
described this disease in children, says it is moEt frequent before 
the age of five, due not only to the frequency of measles and whoop- 
ing-cough, which diseases it often follows, but because of a special 
predisposition of the bronchi of children to infection. In children 
there is a relatively large amount of loose connective tissue in the 
walls of the bronchi and alveoli, which is easilj^ infected and permits 
•chronic dilatation of the bloodvessels to occur with relative ease. 
The frequency of mouth-breathing and chronic nasal disease in 
children also undoubtedly increases their liability to bronchial 
disease. Of our 8 cases, 3 began before the age of six, 2 at thirteen 
and 3 at twenty. Miller’s cases ranged from seven to sixty years. 
The majority of Riesman’s cases were between ten and twenty. 

Sex. The disease is more common in females. In Miller’s series 
there were 14 females to 8 males. In Riesman’s series girls pre- 
dominated. Oiir cases were divided equally between the two sexes. 

PYeoiom Infection. The syndrome usually follows acute diseases, 
which affect particularly the upper respiratory tract, such as measles, 
whooping-cough and influenza, though in some cases it comes on 
insidiously. 

Season. Both the onset and the exacerbations occur more fre- 
quently during the colder months, October to April, due probably 
to the crowding of people together in poorly ventilated and often 
dusty or smoky rooms and the increased tendency for respiratory 
disease to pass from person to person under such circumstances. 

Nasal Disease. Adenoids and nasal deformities which cause 
inouth-breathing are important etiological factors. Chronic 
sinusitis is probably present to a greater or less extent in all the 
cases. Three of our cases had definite severe sinus diseases and in 
all the lung exacerbations were invariably accompanied by coryza. 

Family. Miller reports 2 cases from the same family in two 
instances. In each instance the same organism was isolated from 
the 2 cases, suggesting the possibility of contagion. Two of our 
cases came from the same home and Staphylococcus albus was iso- 
lated from the sputum of each of them. The same predisposing 
factor, as poor ventilation, with dust or smoke, may help in increas- 
ing the family incidence. 

Doomed Chest. Still mentions the frequency with which local- 
ized bronchitis may occur in rachitic chests, due to the fact that 


^ Tr. Nat. Assn. Study and Prev. Tuberculosis, 1916, p. 171. 
' Am. Joub. Med. Sc., 1917, cliv, 805. 

^ Common Disorders and Diseases of Childhood, p. 353. 
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portions of the lung cannot properly expand and easily become 
chronically infected. None of the cases here reported had any 
deformity of the chest whatever, but we have' seen some cases in 
which the deformity seemed to be of etiological significance. 

Bacteriology. Bacillus influenzse is the most frequent predominat- 
ing organism in the sputum and was found in 36 per cent, of Lord’s 
cases, but any of the common invaders of the respiratory tract 
may be found. In our 8 cases Bacillus influenzse was found to pre- 
dominate in only one instance, while the Streptococcus pyogenes 
was predominant in 3 and Staphylococcus albus in 4. In one of the 
streptococcus cases a similar organism was isolated from pus found 
in the antrum of Highmore. Miller’s cases showed Bacillus influ- 
enzse in 7, pneumococcus, type W, in 10, and Streptococcus viridans ' 
in 4. 

Out of 66 cases Lord found Bacillus influenzse in 44, pneumo- 
coccus in 8, Micrococcus catarrhalis in 5, Bacillus mucosus capsulatus 
and pseudopneumococcus in 3 each. A different organism is some- 
times found to predominate at a later time, as was the case in one of 
our patients who had Bacillus influenzse at first; but two weeks later 
Staphylococcus albus was found to be the predominating organism. 
Lord found such a change to occur in some of his cases. , 

Pathology. Since this is a relatively benign process there has been 
very little opportunit}'- to make postmortem examinations. None 
of our cases came to autopsy. Hammond and Wollman had an 
autopsy on one case and found “localized bronchitis and infiltration 
of the bronchial wall and foci of bronchopneumonia about the 
smaller bronchi.” Lord examined, postmortem, a tjqjical case of 
forty-four years’ duration and found slight general bronchiectasis, 
with many small areas of interstitial pneumonia. It therefore 
seems probable that, as Miller has stated, the pathology “may 
consist of a localized bronchitis, with a lobular distribution, which 
may clear up or persist in a subacute form, offering a site predisposed 
to exacerbations and increased tendency to fibrosis.” That the late 
changes are bronchiectasis and areas of interstitial pneumonia is 
shown by Lord’s case. The tendency in some of the cases for the 
cough to become paroxysmal, with considerable amounts of sputum, 
shows there must be some dilatation of the smaller bronchi fairly 
early in the course of the disease. The roentgenograms often show 
some fibrous thickening, which occasionally pulls the heart slightly 
to the affected side. 

Symptoms and Course. Chronic cough, usually most marked 
in the mornings, and expectoration of variable amounts of muco- 
purulent sputum are the outstanding features in practically all 
the cases. The general health is relatively little affected, but 
many of the cases complain of slight loss of appetite, slight loss 
of weight and lack of endurance. Four of our cases complained of 
these, but the other four claimed they were in perfect health except 
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for cough and expectoration. One of our cases had several frank 
hemorrhages, two of which consisted of as much as a pint of bright 
red blood. Many cases with hemoptysis have been reported in the 
literature. Moderate fever, night-sweats, pain in the chest, in short, 
any of the symptoms of tuberculosis may be present. Riesman has 
pointed out that subacute and chronic lung infections may be the 
cause of obscure long-continued fever, as some of these cases com- 
plain of no symptom referable to the chest, and it is only by making 
routine chest examinations and finding the typical signs that the 
nature of the process is suspected. 

The course of the disease is marked by extreme chronicity, with 
a tendency to frequent exacerbations. The latter are usually accom- 
panied by coryza, fever, increased cough and tightness in the chest, 
frequently pain in the affected side, and occasionally, as in one of 
Miller’s cases, slight effusion. Some of the cases go on to complete 
recovery in from two to six months, but when the condition has 
become well established the patients go on from year to year with 
nothing but temporary abatements, and eventually the general 
health becomes more or less impaired. The prognosis is best in 
children. 

Physical Signs. The site of the lesion in our 8 cases was the 
left lobe'in 5, the right lower lobe in 1 and both lower lobes in 2. 
In 7 of Lord’s chronic cases the right lower was affected in 2, the 
left lower in 1 and one or both apices in 3. Garvin, Lyall and Morita 
state that in 90 per cent, of the cases the lesion is in the lower half 
of the lungs. Inspection reveals nothing abnormal, or, at most, 
only slight lagging of the affected side. The typical signs are sub- 
crepitant rales, especially after cough, in one of the lower lobes. 
These may be brought out by placing the patient in the inverted 
position, as has been emphasized by Garvin, Lya!ll and Morita. 
Over the affected area the percussion note is often somewhat 
impaired and the breath sounds somewhat harsh. Physical signs 
are frequently insignificant and occasionally entirely absent. 

Three of om patients were rather pale, emaciated and “sick” 
looking, but all the rest were well nourished and of good color. Two 
had considerable incurvature of the finger nails. All. had slight 
leukocytosis (11,000 to 12,400 per c.mm.) and three had slight 
anemia. 

All of our cases raised mucopurulent sputum varying in amount 
from f dram to 1 ounce daily. Two cases were not expectorating 
anything when admitted, but upon being placed in the inverted 
posture for fifteen minutes, three times a day, both began bringing 
up small amounts of mucopurulent sputum. The sputum in most 
of our cases contained the green nmnmular masses so often seen in 
influenza. Tubercle bacilli were never found in any of the sputa 
after repeated examinations both with and without antiformin. 

The von Pirquet test was negative in the four children. Two of 



446 field: cheonic non-tuberculous lung infection 

the adult, cases gave no general or focal reaction to the subcutaneous 
test. The latter test was -not tried on the other two adult cases. 

Diagnosis. That the diagnosis is frequently missed is shown 
by the fact that one-half of our cases were previously diagnosed 
tuberculosis. Cases with chronic cough, which is not paroxysmal; 
purulent sputum persistently negative for acid-fast bacilli; insignifi- 
cant roentgen-ray findings, with rales located in the lower half of 
the chest (in the absence of a heart lesion) ; and the general health 
only slightly impaired are undoubtedly cases of chronic non-tuber- 
culous lung infection. 

When the lesion is located at one or both apices the diagnosis is more 
difiicult and tuberculosis cannot always be positively excluded even 
after prolonged observation. Against the latter, however, is the 
fact that the disease has no tendency to spread to other parts of the 
lung and the sputum never contains tubercle bacilli. The absence 
of acid-fast-bacilli from purulent sputum, after careful and persistent 
search, can be said, for all practical purposes, to rule out tubercu- 
losis. The general robustness of the patients in spite of the extreme 
chronicity of the disease and the frequent exacerbations, the negative 
roentgen-ray finding and negative tuberculin test are sufficient evi- 
dence to exclude tuberculosis. 

In our 4 cases which were previously diagnosed tuberculosis the 
signs were entirely confined to the lower half of the lungs. Basal 
lesions in tuberculosis are rare and are always toxic. The good, 
general health of these patients, in relation to their rather extensive 
physical signs of lung involvement, made us doubt the diagnosis 
at once. 

Subacute cases, with moderate daily rise of temperature, may at 
first resemble typhoid fever; but the slight leukocjdosis, negative 
Widal and blood culture, together with the finding of the charac- 
teristic lung signs, should suggest the correct diagnosis. 

Bronchiectasis can usually be excluded by the fact that the sputum 
is brought up in smaller amounts and not in the paroxysmal manner 
so characteristic of that disease. However, as mentioned before, 
sooner or later some of the cases probably develop slight bronchiec- 
tasis. 

Sometimes the disease may be recognized at its very beginning 
by careful examination before discharge of all cases of influenza, 
acute bronchitis, measles, etc. Recently one of our patients with 
acute bronchitis, who had never been troubled with cough before, 
was about to be discharged after being free from temperature and 
symptoms for several days. On routine examination of the chest 
the left lower lobe was found to be filled with craclding rales, and 
the percussion note was somewhat impaired over this area. 

During the six weeks since he has been reporting regularly to the 
out-patient clinic, and, in spite of treatment, the signs still persist, 
and he has now considerable cough and expectoration. 
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Treatment. As Garvin, Lyall and Morita have pointed out 
the essential treatment .is posture. ■ The constant hacking which 
these patients carry on never entirely frees the smaller bronchi 
from secretion and alleviates the desire to cough for only a brief 
period of time. Drainage can be accomplished by having the 
patient hang over the end of the bed or kneel on a chair, with his 
, hands on the floor. Placing the patient in the Trendelenburg or 
reverse Trendelenburg position on an operating or treatment table 
is more comfortable for the patient, and in some cases produces 
better drainage. The posture should vary somewhat, depending 
upon which part of the lung is to be drained. It may be necessary to 
try several different positions before the one which accomplishes 
adequate drainage -is determined. The experience of the patient is 
often valuable in maldng this determination. The treatments 
should be of sufficient length and frequency to keep the affected 
area fairly free from secretion. Fifteen minutes, three or four times 
a day, are usually necessary at first. All of our cases have received 
distinct benefit from this form of treatment. Patients who have 
been coughing more or less all day long, and even having their 
sleep disturbed by paroxyms of coughing, soon cough only at the, 
time of inversion. The amount of sputum gradually becomes less 
and the general health rapidly improves. There may be a slight 
febrile reaction after the initial drainage, but after that the toxic 
symptoms rapidly disappear entirely. Two of our cases who were 
raising no sputum began to expectorate from 1 to 4 c.c. daily after 
postural treatment was started, thus giving us an opportunity to 
examine the sputum in addition to putting an end to their cough 
and afternoon fever. During or immediately after inversion the 
rales can be much more easily heard, and, in fact, may be heard 
only at this time. 

It may be necessary to continue this inversion over long periods, 
a year or more, but patients soon become accustomed to it, and the 
benefit is so obvious that they are usually enthusiastic and can 
readily be persuaded to carry it on in their homes. Our patients 
also received inhalations of compound tincture of benzoin following 
the inversions. In view of the fact that the affected part of the 
lung may be held down by adhesions, pulmonary gymnastics in the 
form of blowing-bottles should benefit some of the cases. This has 
been tried, with considerable success, in this hospital in the depart- 
ment of pediatrics, where a number of these cases have occurred. 
In all the cases the nasal sinuses should be carefully examined and 
any existing disease eradicated as far as possible. 

Since the exacerbations occur in the colder months it may be 
advisable to recommend a warm climate for the chronic cases that 
are refractory to treatment. Exacerbations should be avoided by 
living an out-of-door life and avoiding exposure to people suffering 
from acute colds. Irritants to the bronchial mucosa, such as tobacco 
smoke and dust, should also be avoided. 
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We used au autogenous vaccine in 2 cases, but' noticed no more 
improvement than in similar cases which were receiving only pos- 
tural treatment. 

I beg to acknowledge my appreciation to Professor C. P. Howard 
for giving me the opportunity to study and report these cases. 

CASE REPORTS. 

E. S., No. 6275. White boy, aged fourteen years, entered May 
19, complaining of cough and expectoration dating from measles 
at five. He was well nourished and there were subcrepitant rales 
in both lower backs as high as the angles of the scapulte. The sputum 
was negative for tubercle bacilli and the cultures showed a marked 
predominance of the Streptococcus pyogenes. Afternoon tempera- 
ture, 99.6° F.; leukocji;es, 11,000; Wassermann, von Pirquet and 
roentgenograms negative; chronic empyema of antrum of Higlunore. 
Antrum was drained and reverse Trendelenburg posture for fifteen 
minutes, three times a day, were given. Discharged June 20, free 
from cough, expectoration and temperature. 

O. M., No. 6337. Male, aged twenty-two years, entered June 4, 
with headache, cough and temperature of 102.8°, which began the 
day before. Past pulmonary history negative. Lungs negative. 
Temperature became normal on the sixth day but continued to 
raise large amounts of green nummular sputum, slightly streaked 
with blood. At this time the left lower lobe was found to be filled 
with subcrepitant rales. Six weeks later, when seen in the out- 
patient clinic, the signs were unchanged and the sputum contained 
a pure culture of Bacillus influenzae. He is now rapidly improving 
on postural treatment. 

E. C., No. 6274. White male, aged nineteen years, entered 
May 19, complaining of constant cough and expectoration dating 
to whooping-cough, two years ago. During the last four months 
he. had lost ten pounds and felt weak and tired. He was pale and 
emaciated. The lung signs were sharply localized to the right lower 
lobe, where the percussion note was impaired and many subcrepitant 
rales were heard. The sputum showed Streptococcus pj'-ogenes and 
no tubercle bacilli. Afternoon temperature, 99.2° F.; leukocytes; 
11,000; von Pirquet and roentgen rays negative. Carried out 
postural treatment at home. Two months later cough and expec- 
toration had ceased and general health was much improved. 

A. De S., No. 6114. ^Vhite male, aged twenty-six years, entered 
April 3, 1919. Had constant cough, with frequent exacerbations 
and variable amoufl’ts of thick, yellow sputum as long as he coiild 
remember. Color and nutrition were normal and both lower lobes 
filled with rales. He was raising about one ounce of sputum dailj^, 
which contained a predominance of Staphylococcus albus. After- 
noon temperature, 99.2° F., Wassermann, von Pirquet and roent- 
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genograms were negative. Chronic pansinusitis. Drainage of the 
sinuses and postural treatment for one month resulted in marked 
improvement in the cough and reduction of the daily amount of 
sputum to I c.c. 

E. B., No. 5810. White girl, aged fifteen years, entered January 
10, 1919. Had been coughing since measles at six. E:q)ectorated 
one dram to an ounce of sputum daily. Color and nutrition normal. 
Both lower lobes were filled with rales brought out by coughing. 
Afternoon temperature, 99.6°; leukocytes, 12,200; red cells, 3,910,- 
000; hemoglobin, 75 per cent. Sputum was green nummular type 
and cultures showed Staphylococcus albus. Wassermann and von 
Eirquet negative. Roentgen rays showed considerable fine radiating 
thickenings at the bases. Sinuses negative. After two months of 
postural treatment the anemia had disappeared and she had gained 
six and three-quarter pounds. Cough, sputum and lung signs had 
disappeared. ' 

L. C., No. 4816. White female, aged fourteen years, entered, 
June 16, 1918. Had a clnronic cough since whooping-cough in July, 

1917, which had become much worse since she had measles in May, 

1918, since when she has expectorated about one ounce of sputum 
daily, perspired profusely at night and lost weight and strength. 
She was very pale and emaciated and there was slight clubbing of 
the fingers. There was impaired percussion note and numerous 
moist rales over the left lower lobe. The sputum contained Strepto- 
coccus pyogenes. Roentgen rays, von Pirquet and Wassermann 
negative. Afternoon temperature, 99.2°; leukocytes, 11,000. Was 
discharged July 25, 1918, free from cough and expectoration. She 
had gained six pounds; color and temperature were normal. 

L. E., No. 6299. White female, aged twenty-seven years, entered 
May 24, 1919. Had a severe cold eight years ago, during which 
she had several hemoptyses, two of which were as much as a pint. 
Has had constant cough since. Sputum is often blood-streaked. 
She looked healthy and the only signs found were impaired per- 
cussion note and moist rales over the left lower lobe. She was 
not expectorating when admitted, but after postural treatment 
was begun she raised one dram daily of green nummular sputum 
which contained Staphylococcus albus, and the cough ceased except 
at time of inversion. Subcutaneous tuberculin test and roentgeno- 
grams were negative. 

E. D., No. 6374. White boy, aged thirteen years, entered June 
16, 1919. Had whooping-cough at nine and has since had cough 
and expectoration, with frequent exacerbations. He was pale and 
emaciated and running an afternoon temperature of 99.8° The 
lower left lobe was filled with rales. Leukocytes, 12,000. Von 
Pirquet and roentgen rays negative. Sputmn contained Staphylo- 
coccus albus in almost pure culture. Temperature and weight 
became normal and cough and expectoration much improved after 
two weeks. 
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A PSYCHOLOGICAL THEORY OF THE CAUSE OF EPILEPSY, 
WITH SPECIAL REFERENCE TO AN ABNORMAL 
MUSCULAR EXPRESSION OP A STRONG 
EMOTIONAL DRIVE. 

By Chester A. Marsh, A.B., M.D., 

ASSISTANT rHYSICIAN, INDI.\NA VILLAGE FOR EPILEPTICS, NEW CASTLE, INDIANA. 

Epilepsy, though it has existed and has been studied as long as 
we have mitten history, is so complex in its phenomena that it has 
baffled the medical profession in establishiug its etiology. It is 
now broadlj’^ defined as a chronic progressive disorder characterized 
by recurrent abrupt attacks of loss or impairment of consciousness 
with or without convulsions and accompanied ofttimes by a physical 
and by a mental deterioration. Recent medical investigation, 
since there is no definite pathology Imowm common in every such 
case, has been an attempt to study the disease process chieflj’’ from 
the view'point of a mental disorder. 

In every indhidual case of epilepsy w^e find certain peculiar but 
definite mental characteristics wdiich are common to all so afflicted. 
The mmd of the epileptic is filled with thoughts and feelings of an 
unpleasant nature, so that he is seldom if ever happy. He is con- 
stantly w'anting sometliing that he caimot get. In his efforts to 
gain the thing desired, he possesses a strong determination that is 
characteristic only of his type of mentality. Although physically 
and mentally he is entirely incapable of attaining tlie things he 
desires, he possesses an unreasonable confidence in his own ability 
to overcome any obstacle. Failing to do so, he becomes tempera- 
mentally a misfit wherever found. He is sensitive about his incapa- 
bility, which he will not recognize, is apt to be irritable wfflen 
approached and becomes a patient subject to tantrums and even 
acts of violence when not managed wdth the greatest degree of 
caution and imderstanding. Wrapped up in his likes and dislikes 
of the unobtainable, he can usually be expected to miss the pleasure 
that he might find in performing tasks within the scope of his 
capabilities. This mental make-up, characterized by supersensi- 
tiveness, egocentricity and emotional poverty, does not help the 
epileptic to make proper adaptations in life. . 

We might conclude that given an individual with such an 
emotional constitution plus a particular type of stress we should 
get a particular epileptic reaction. Such a generalization, while it 
may be true, leads us into conditions difficult to explain. Every 
person, to a greater or lesser degree, manifests these same mental 
peculiarities and also is subjected to most every form of stress, so 
we shall have, then, to consider everyone, both young and old, as 
potential epileptics. The surgeon may, though he probably looks 
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forward with hopes to the time when he will not be asked to operate 
to relieve, epilepsy upon clinical advice of such a doubtful nature as 
is given today, want more definite proof that the phenomenon is 
purely an abnormal mental reaction. Perhaps also we should con- 
sider that the many theories advanced by the internist, based on 
subjects as yet not well understood, such as endocrinic disturb- 
ances, intestinal intoxication, acidosis and increased intracranial 
pressure, may have an element of importance, since they probably 
deal with a resultant abnormal physiological process. These are 
steps made in the right direction and, lUm institutions, they are 
neither made nor destroyed in a day but must stand until supplanted 
by something better. Therefore, we must have here more than a 
generalization. We must, by a proper analysis, show the particular 
factors in a mental process that produces an epileptic reaction 
and show how it may be avoided. 

A proper analysis of a mental, diseased state presupposes a work- 
ing knowledge of normal mental activity. This is just as true as 
it is in the field of pathology, where we must first loiow normal 
tissue before we study the abnormal. Likewise, we study the 
physiology of the normal body before we investigate abnormal 
physiological processes. So any study of this subject, if it be of 
import, must show how the mental life of the epileptic differs from 
the mental life of a normal individual and consequently brings 
about his destruction. 

Mental life is primarily teleological. Om* inner faculties, that is, 
our instinct and ways of thinking, feeling or desiring, come to us 
when things interest or excite us, and they act as the motive powder, 
which, when directed in natural channels, serve to secure our 
common welfare and safety. These feelings may, however, when 
improperly directed, find expression in an abnormal manner, and 
if habitually exercised in this way, may lead to the possessor’s 
destruction. 

Every mental state of this kind has a muscular expression. We 
recognize them in the voluntary and involuntary muscular reactions. 
We have, as an example of the latter, inconspicuous changes in 
breathing, in circulation, in general muscular tension and visceral 
changes, brought on by various emotional states. A definite feeling 
of this kind, which drives both voluntary and involuntary muscles 
to action, is hunger. We get hungry, go about getting something 
to eat and then find pleasure in eating as our hunger is satisfied. 
So these feelings, whether wm are conscious of them or not, produce 
muscular activity which is brought about to meet some particular 
adaptation essential to the body’s welfare. 

Feelings which stir up volimtary muscular reactions are apt to 
be more keenly felt. Danger, for example, fills us with fear and the 
natural expression of this emotion is to exert our muscles in such a 
manner that we shall escape it. Flight is quite often the usual action 
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taken. If by running away we escape the danger, we experience a 
sense of pleasure in our success. AVhile running, though, should 
we feel a doubt of onr success in escaping the pursuing danger, our 
experience is very unpleasant, and the greater oirr doubt the greater 
is our fear, so we are able to run all the faster. 

Another mental state which exemplifies a muscular expression 
of the voluntary tj^e is seen in the reaction that follows anger. The 
natural expression of this emotion is to overcome the thing which 
causes tlie anger. Perhaps it means a fight. It is an interesting 
observation that, in a large, open field a man cannot fight as hard 
as he can when he is cornered. In the open he has plenty of room 
to maneuver, with the possibility of turning in flight if the battle 
grows too strong. Cornered, he has less space for manuever, with 
no chance of escape except by overcoming his adversary. In this 
case the emotional feeling which gives him motive power for his 
efforts is not weakened by conflicting thoughts, but is made stronger 
by the increase of impending danger. 

We cannot consider here all of our thoughts and feelings or 
whatever other names we may give our mental states, for they are 
infinite in number. We can, however, from om* knowledge of lliem, 
draAv this general conclusion: that they are, whetlier we are con- 
scious of them or not, the motive power behind our efforts to do or 
to get things for ourselves or for those in whom we are interested. 
With such motive force calling for expression, five different ways 
are found as an outlet for these feelings. When we want to do or 
get something we may be : 

1. Successful. 

2. Unsuccessful — suicide. 

3. Unsuccessful — cease trying. 

4. Unsuccessful — insanity. 

5. Unsuccessful — epilepsy. 

Probably no life is so unpleasant as never to experience success 
in some degree. Nevertheless, to be successful in everjiihing one 
attempts is doubtless a greater pleasure than anyone has ever 
experienced. So we mention the first manner in which feelings 
may find expression only as an ideal never reached. 

The second also has little interest for us except that we must 
accept it as a frequent outcome to ill-success. Suicide is an abnor- 
mal manner of escape, but one that places tlie one who considers 
life not worth living; if he cannot do or get the particular thing of 
sole interest to him, soon beyond burden to otliers. x 

In the third we have to consider the action of tlie normal man 
who meets unsurmountable obstacles. Wanting to do or get some- 
thing, he puts forth every reasonable effort. As he ponders and 
studies, perhaps worrying a little more than he should over his 
troubles, seeking some new way of approach that he may be success- 
ful, he soon feels the repulsiveness of greater effort in the face of tlie 
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futility of any attempt, so he ends the unpleasant experience by 
turning to other tasks which he can accomplish and thus finds' 
pleasure in their success. The instances in which the normal man 
gives up when demands become too trying are as many and as 
varied as there are interests in life. 

The fourth way of meeting a difficulty is a manifestation seen in 
insanity. In this condition, often complicating epilepsy, we do not 
find an individual who has formed the habit of avoiding the danger 
of too great mental stress as the normal man meets it. Instead, 
the unnatural habit is made of escaping an intolerable situation of 
unsurmountable circumstances through a mental state made more 
tolerable in a world of imagination, where hallucinations, illusions 
and delusions play a make-believe part. 

The fifth and final way in which the motive power of emotional 
life finds expression, when the natural pleasurable channel of success 
is blocked, is tlirough an epileptic reaction. Possessed with a 
mental make-up characterized by egocentricity and an emotional 
poverty for feelings not particularly concerned in his immediate 
deshes, the epileptic, like the man cornered, has no possibility of 
escape except to accomplish what he desires or succumb in his 
efforts. He could avoid the latter outcome if he did not possess 
such an exaggerated notion bf his own ability, and like the normal 
man could give up trying. But he labors on with every obstacle ' 
serving to aggravate his emotional drive to the point of an abnormal 
explosion. 

Fatigue is a natural consequence of any mental activity, and it 
demands rest which we get normally when we sleep at night. If, 
however, the mental work is of the nature of violent strain, such as 
is experienced in extreme emotional effort, an abnormal degree of 
fatigue or exhaustion is had which calls for an immediate cessation 
of function until a period of rest intervenes. This is what happens 
in the phenomena of epilepsy when the patient falls unconscious. 
The higher brain centers which have to do with the directing and 
with the consciousness of efforts become exhausted from overwork 
when subjected to extreme nervous tension. This loss of con- 
sciousness is not deep enough to involve the motor centers, so the 
emotion goes on to an abnormal expression in muscular activity, 
unguided and uncoordinated, which we know as a convulsive 
■seizure. 

Two cases of this kind, which, from all the evidence gathered 
from the patients and their friends who knew them' in the army, 
were the first attacks suffered of the kind, came to my notice while 
m France. The first was that of an excellent soldier of the infantry, 
an Armenian with our army, who had difficulties vdth the first 
sergeant of his company. The sergeant, of German parentage, 

^ possessed many racial characteristics. Although a fine specimen 
of physical manhood and an excellent American soldier, his very 
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appearance was odious to the Armenian, who had lost his wife and 
children in the massacres of his inative land. Because of these 
differences, the Armenian was detailed to the officers’ mess for 
duty, where he would be less apt to come in contact with the first 
sergeant. Some time later, however, their quarrel was renewed, 
when the first sergeant, in language which betrayed not a long 
separation from that of the Fatherland, proceeded to give the 
Armenian a lecture on proper respect to the first sergeant of the 
company. Angered to the breaking-point, the Annenian would 
have crushed him had he dared to violate the laws of military 
discipline; but inhibited, he faced his aggressor until in emotional 
exhaustion he fell unconscious, and the emotion went on to an 
abnormal expression in a typical grand mal attack. 

The second case was that of a sturdy soldier at the port of embar- 
cation for home. Burning up with the desire of getting home, an 
emotional state of feeling, known only to those who have experienced 
it, the soldier met difficulties because of a lesion of a suspicious 
venereal nature. Having passed daily venereal inspection for more 
than one month, and knowing that he had not been exposed to 
infection, the mental shock, when he was informed by the inspecting 
surgeon that he would be held for further observation, was more 
than he could endure. He fell unconscious in a convulsion not 
imlffie that of an epileptic seizure. 

From such an analysis of mental activity we arrive not only at 
the fundamental factors causing the phenomena of epilepsy, but 
we come also into possession of knowledge which guides us in our 
efforts to combat the disorder. We have seen that all muscular 
activity is dependent upon a motive force which we are wont to 
call feelings, or emotional state of mind, and that these emo- 
tional states are intensified in the face of opposition, unless^ other 
feelings of an in'elevant nature, whieh tend to weaken them, are 
entertained. Consequently, every individual must acquire the 
habit of a broad interest in the things of life that he may the more 
readily escape the unpleasantness of failure in particular under- 
takings. 

This is a normal habit of which we have countless examples. In 
the teachings of most of our institutions of learning, emphasis is 
laid upon the necessity of a broad education in general subjects 
instead of intensive work in particular branches. The experience 
of the race m this direction is exemplified by many instinctive 
actions that may be observed. A mother will not allow her baby 
to lie neglected in a fit of crying, but by fondling and caressing 
helps it to overcome its intense emotional state of unpleasantness. , 
Neither will she allow it to be teased or otherwise encouraged in 
unpleasant feelings. Who has not heard a mother’s admonition, 
"Don’t frighten the baby; you will scare it into fits?” Babies are 
^iven toys and pla3i;hings that they may be pleasantly occupied. 
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In a kindergarten the trying ordeal of keeping a child pleasantly 
engaged is minimized through a teaclier trained in the art of leader- 
ship. It is an interesting spectacle to see how such an instructor 
can ' keep, all the morning and afternoon, many children happy 
at play. Each disturber who threatens the contentment of all 
present has his attention taken from his own particular w^hims by 
the mere suggestion of a new game, and before it can be realized, 
all are happy once more, singing and playing without a harsh word 
given or anyone spanked to start all crying. It is necessary, also, to 
make the common and high-school work attractive, for the young 
resent the least overtaxing of their mental powers. In college a 
student is m-ged to take part in athletics, so as to relieve his pent-up 
energies. A business man finds hobbies, golf or fishing, a side line 
to take his mind from the wmriies of his office. These are protective 
influences which tend to weaken emotions which tax our mental 
strength. 

Everyone feels these needs instinctively, yet every individual 
is conscious of an opposite tendency in this world where alone the 
strongest survive. Everyone feels the need of sharpening his 
interests down to particular ends. This may be done within certain 
limits, but when carried too far, brmgs on abnormal nervous con- 
ditions. A child which manifests an intensive application to study, 
although we may marvel at its accomplishments, is considered 
precocious, and we are fearful that it cannot withstand such mental 
effort. The genius, limiting his field of activity, applies his mar- 
vellous amount of energy in accomplishing results of astounding 
importance. Yet society looks upon him as eccentric, or even crazy, 
because of his poverty of broad interests. He is abnormal because 
most men of his type become failures in a nervous breakdown of 
some form. 

The nature of our emotional life, then, is largely one of habit in 
our attitude toward things about us. So, confronted with the 
necessity of making difficult adaptations, we can expect the result- 
ant reaction to be normal only when there is present a well-rounded 
emotional development. When, therefore, we see manifestations 
of emotional poverty we should be on our guard for abnormal 
expressions in particular emotional stress. A form of stress not 
usually looked upon as emotional, because the patient may not be 
conscious of any particular feeling, is had in acute febrile states, 
in toxemias and the like. Under such conditions the life of the 
individual is threatened. It does not make any difference what the 
form of attack may be, even though it be worms or even eyestrain, 
the body as a living organism resents any form of infringement on 
its welfare. Therefore, if consciousness is impaired there may be 
an abnormal expression of that power of resentment. A convulsion 
is one of the abnormal forms. 

In anesthesia we produce, by means of ether as a drug, an attack 



456 i^lvrsh; a theory as to the cause oe epilepsy 

on the life of the body as a living organism. The higher centers of 
the cerebrum are first exliausted and cease to function. If care is 
not taken to gain the patient’s confidence before these centers are 
put out he has a well-developed emotional state of fear because of 
the ordeal before him. Even though the patient may come to the 
hospital unconscious from trauma, by forcing the ether the air 
passages are strongly irritated, producing a special insult against 
the welfare of the body, which will be resisted even though the 
conscious centers of the brain are not functioning. In anesthesia 
the muscular action, as an expression of resentment, becomes what 
we call the excitement stage and it continues until the motor centers 
are paralyzed. These are all abnormal expressions of emotions, 
and once exercised become easier with each repetition. If we would 
guard against a habitual exercise of such abnormal expressions 
we must not only combat disease processes but we must so govern 
conduct that strong emotional actmty will be avoided. 

The same principles are involved in the care and treatment of 
a patient who has a Well-developed disorder of epilepsy. The scope 
of this article does not permit a discussion of the details of tlie 
method of application of these principles, for each case is largely a 
matter for individual consideration; yet there are certain general 
features of the work which may be mentioned. 

The hopes for improvement and recovery in every particular 
case of epilepsy lie in the patient’s ability to become pleasantly 
occupied. Patients of low-grade mentality, patients past middle 
age and those in whom the process of epilepsy is long established 
in mental habits firmly fixed offer only a guarded prognosis. It is 
with the young and with those early in the process of the disorder 
that we expect favorable results. So we look forward to the time 
when, instead of the greater percentage of those received being 
chronic in their affliction, we may have more enter suitable insti- 
tutions when their epileptic seizures are first manifested. Many 
patients are also handicapped with physical disabilities which, 
have been a hindrance to them all through their life. Such deformi- 
ties often serve as the exciting force which narrows the field of 
their pleasurable activities. "When possible these physical defects 
are corrected and the patient is put in an environment where he 
is not always made conscious of his troubles. 

To afford an opportunity where patients of this land may work 
and not be constantly reminded of their affliction as they are when 
employed at home the State of Indiana has established this farm, 
through the efforts of a leadership of the caliber of constructive 
genius. The wisdom of the undertaking's seen in the improvement 
of a patient after coming here. Almost without exception every 
such indmdual not only gains in physical health by taking on weight 
but makes decided mental improvement, with the result that his 
seizures become less frequent. Many patients coming in shackles 
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from insane hospitals, where they are considered the most objection- 
able and difficult to manage of all patients there, are in a short time 
found peaceably at work at various tasks on the farm. 

The problem', however, of changing the mental attitude of the 
epileptic does not end in providing him with an opportunity for 
work in which he may become interested. A person habitually 
self-centered is always ready to resent anything that will oppose 
his particular ideas. The epileptic is such a person. He cannot be 
ordered to do a thing or be forced to work and be expected to do it 
joyfully. Because of his mental attitude and resultant seizures, 
which he considers as an affliction, he sets himself up as an object 
to be pitied, but he will not be satisfied with any sympathy which 
may be shown him. Sympathy he does not want, and he will not 
stand abuse. A plain understanding is all that is necessary to 
satisfy him. With this he seldom fails to respond to any suggestion 
honestly and pleasantly given. 

Such characteristics cannot be said to be wholly abnormal, for no 
person can will or be forced to will to do a thing. There must be 
a reason or desire to do strong enough to overcome any conflicting 
notion. To help them to have desires to do things, to place them 
in surroundings that will aid in this, is the big thing to be considered 
in the care and treatment of the epileptic. Attendants must be 
made to understand this, for until they do they are more apt to 
rule by brawn than by brains, thus adding to the patients’ affliction. 

There are many patients who quickly show the results of the 
slightest mistreatment by becoming irritable, violent or even so 
emotionally wrought up that they develop a convulsive seizure. 
In a cottage for small children there is a boy who flnds pleasure in 
standing up in his chair playing with the window-blind string. The 
attendant does not want him to do this. So he observed that he 
could, by scolding and slapping the child’s hands, compel him to sit 
quietly in the chair. This he would do, but with a scowl of 
unpleasantness on his face which would shortly be terminated by 
his falling in a seizure. He observed, also, that instead of this 
procedure, that by dangling a string from his pocket alongside of 
the window blind string that the boy would take this string with 
delight. Now, by fondling and caressing the little fellow in a gentle 
manner he could place him in the chair where he would play 
peaceably with the string for hours without having a seizure. This 
IS but one example of the right and wrong way of managing the 
epileptic. When mistreated his condition is made all the worse, 
but when handled with judgment and understanding his attention 
IS easily attracted from the undesirable to the desirable by proper 
suggestion. Although many of these children are crippled or feeble- 
minded, even to the extent that they are bedfast, yet they manifest 
a consciousness of feelings of a marked degree. They know when 
they are warm and when they are dry and clean. They know when 
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they are hungry, and are conscious of many things which concern 
their individual welfare which we fail to notice. They love to be 
petted and are very solicitous of any attention that may be given 
them. In this they are not unlilce any child, unless we seek to find 
particular emotional differences. A normal child has its likes and 
dislilms. A newborn baby does not find things altogether pleasant 
in its new surroundings. It has been used, before it was born, to 
sharing the warmth of its mother’s body, to obtaining its food and 
breath through her blood. When born it must face new conditions, 
in that it must breathe for itself and obtain its food in a new way. 
Likewise it must tolerate rough, irritating clothing in order to keep 
warm. If there is anyone who thinks this a pleasant experience 
he will have that idea divorced from his mind if he will but gaze on 
the wailing face of the baby just born. From beginning, then, until 
the end of life every person is confronted with the necessity, of 
meeting unpleasant experiences which may be made less tolerable 
if proper judgment is not used. 

Besides the unfavorable attitude of the patient toward interests 
outside of his own immediate desires we have many other con- 
ditions which aggravate unpleasant emotional states. Our records 
show more seizures on Sunday than on any other day of the week. 
Everyone recognizes this as the “longest day of the week,” because of 
inactivity. Such a time affords an opportunity for worrying about 
getting home or just any thing which would have no place in a 
mind exercised with pleasant occupation. Likewise, more seizures 
occur during the “long winter days” than in the summer. Long- 
drawn faces, as seen in the epileptic, tell the story of the producing 
mental attitude. It becomes a problem for serious study, then, if 
we may make conditions good enough that we can help them to 
develop a habitual smile. 

In conclusion, then, we must look upon epilepsy as an abnormal 
muscular reaction to strong mental states. It is an abnormal 
expression because such muscular activity does not gain the end for 
which the emotional state was generated. It is unnatural, also, since it 
is effort undirected. The epileptic, because of his peculiar make-up, 
cannot avoid the dangers of too great stress as the normal man 
meets it, but by an emotional drive that cannot be readily checked, 
labors on to mental exhaustion in unconsciousness. This is not 
deep enough to involve the motor or life centers of the brain, so a 
convulsion takes place. Viewing epilepsy in this light, we are now 
able, in treating the disorder, to institute more rational methods 
than has previously been had in surgical procedure and in empirical 
therapy. 
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Note on the Presence of Meningococci in the Skin Petechias in 
Cerebrospinal Fever. — ^M uir {Jour. Royal Army Med. Corps, London, 
1919, xxxiii, 404) reports two instances in which death was preceded 
by cough and purulent sputum and by a petechial eruption. The 
smears from the petechias showed free and intraleukocytic Gram- 
negative diplococci. The same diplococcus was found in the blood but 
not in the cerebrospinal fluid, and there were no postmortem evidences 
of meningitis. The meningococcus belonged to Gordon’s type II. 
These observations confirm the findings of others who, however, in 
some instances, thought the diplococcus differed from the usual menin- 
gococcus. 


Epidemic Gastro-enteritis Due to Food Poisoning. — Comrie and 
Bird {Jour. Royal Army Med. Corps, London, 1919, xxxiii, 374) observed 
an epidemic of acute severe gastro-enteritis among British troops in 
July, 1918. There were in all about 400 affected troops. The symp- 
toms were violent vomiting, frequent diarrhea, fever often to 102° F., 
subsiding to normal in three days. The stools were thin and bright 
green. Signs of circulatory failure were common in the severe cases. 
The epidemic was due to the use of warmed-over meat in “sea pies.” 
In the fatal cases the Bacillus aertrycke (mutton strain) was found in 
|me spleen. The same organism was found in the feces of six other cases. 
Treatment consisted in early catharsis followed by sedatives and cardiac 
stimulants. Saline infusions were tried in the very ill patients. A 
complete bacteriological and immunological study of the organism is 
presented. 
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Treatment of Chronic Empyema, — ^Tinker and Wattenberg {Ann. 
Surg., 1919, Ixx, 545) outline the results of their ti’eatment of 80 cases 
of clironic empyema in the U. S. G. H. No. 26, at Fort Des Moines, 
Iowa. All but six of the cases had been operated on prior to their admis- 
sion to the hospital. Seventy-two (90 per cent.) of their cases shoAved 
discharging sinuses from, their pleural cavities. The remaining 8 cases 
had external wounds which had healed, but needed further treatment to 
develop then' lung capacity and general physique. Of these 8 cases 
3 reopened spontaneously soon after their admission. The majority 
of their cases of empyema followed influenzal pneumonia. Sixty cases 
had had only one rib resected, and they believe that the removal of 
more than one rib for drainage purposes is contra-indicated. The 
seventh or eighth rib was most commonly removed, the incision being 
made in the posterior axillary or midinfrascapular line. Of these 80 
cases the length of time during which suppuration had existed prior 
to admission varied from twelve months to three weeks, with an average 
of four months. Forty of their cases were treated by the Carrel-Dakin 
method. The average time required for healing under this treatment 
was tlurty-four days. Patients operated on from the eighth to the 
tenth day following the diagnosis of empyema progressed most rapidly. 
In no case did simple asphation cure or even improve the condition. 
The Daldn irrigation was carried out routinely by a thorough flushing 
out of the whole cavity, once a day, with a liberal irrigation once everv 
two hours. The tubes were so managed as to flush the entire cavity. 
In those cases which proved intractable to treatment bismuth paste was 
injected, hot, to fill the entire cavity, and the drainage tubes were per- 
manently withdrawn. But 3 mild cases of bismuth-poisoning were 
observed in the 40 cases so treated. In addition to the local treatment, 
lung expansion was promoted by the use of Wolfe’s bottles and by 
properly graduated outdoor setting-up exercises. It is believed that 
these results obtained from Dakin’s treatment supplemented by bis- 
muth paste when necessary, and aided by lung e^^ansion exercises, 
setting up drills and a forced diet, show that a radical reoperation is 
unnecessary to effect a cure in the great majority of cases of chronic 
empyema. 

Spontaneous Rupture of a Varicocele. — ^Van den Branden {Arch, 
med. Beiges, 1919, Ixxii, 683) reports a case of spontaneous rupture of a 
varicocele which is a rare condition. Palet has compiled five cases, all 
occurring in old men. Van den Branden’s case occurred in a young man 
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wlio experienced excruciating pain in tlie scrotum and fainted while 
shaving. Examination in the hospital disclosed an enlarged, tense 
scrotum. There was no history or evidence of venereal disease, but 
eight years previously the patient had been treated for an acute vari- 
cocele. Operation two days after admission revealed a hematocele, 
which was evacuated and drained. The wound healed by primary 
intention and the patient was discharged. 

Personal Experience in the Use of Lane Plates. — Sweet {Jour. 
Orthop. S^l.rg., 1919, i, 673) reports 1560 fractures of long bones, with 
172 open operations. Of these 41 were compound and 129 were cases of 
simple fractures, delayed or non-union, or were cases of vicious union. 
Lane plates were applied in 28 instances (femur 18, tibia and fibula 7,- 
radius and ulna 3). Primary union occurred in all except 2 cases, and 
these were compound fractures. In 4 cases sinuses developed at the end 
of six to ten weeks, the process being afebrile. In 1 case in which the 
plates and screws were handled by the operator a low-grade osteomye- 
litis resulted. Sweet thinks operation is safer in the femm* than in the 
other long bones, and considers operation highly satisfactory. 
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The Antiscorbutic Value of the Banana. — Lewis {Jour. Biol. Chem- 
istry, November, 1919) says that as a result of experiments he found 
that guinea-pigs fed an exclusive diet of banana were unable to maintain 
their bodily weight and died in from twenty to thirty days. He found 
in autopsy a condition of marked inanition, but no lesion characteristic 
of scurvy. Bananas in amounts greater than 25 grams a day as a sup- 
plement to a diet of rolled oats prevented the onset of scurvy. Such a 
diet did not permit normal growth in young animals. Less than 25 
' grams of bananas a day as a supplement to the oat diet did not protect 
against scurvy. Scurvy can be readily produced experimentally on a 
diet of autoclaved rolled oats supplemented by bran, milk casein and 
inorganic salts. When such a diet is supplemented by banana from 10 
to 15 grams will serve to protect against scurvy, but result in rapid 
growth of young guinea-pigs. These experiments suggested that a 
lower content of the antiscorbutic principle may be sufficient to protect 
against scurvy, if the diet is adequate in its content of the other essential 
dietary constituents. 


The Heat Coagulation of Milk. — Sommer and Hart {Jour. Biol. 
Chemistry, November, 1919) say that the chief factor in the heat coagu- 
lation of milk is the composition of the milk salts. Apparently casein 



462 ' PROGRESS OP MEDICAL SCIENCE 

requires a definite optimum calcium content for its maximum stability. 
The calcium content of casein is largely controlled by the magnesium 
citrates and phosphates present. In fresh milk there is no relation 
between titratable acidity and heat coagulation. Acid fermentation in 
milk lowers the coagulability point by changing the reaction and by 
lowering the citric acid content. The titratable acidity of fresh milk 
samples varies so widely that it is impossible to determine the extent 
of acid fermentation by titration; so that it is impossible to use the 
acidity of milk as a criterion of coagulability. Difference in concentra- 
tion accounts partly for the difference in coagulation of fresh milk 
samples. Hydrogen ion concentration is not the determining factor in 
fresh milk coagulation. It is nevertheless a factor in fresh milks and in 
commercial milk it may become an important factor. 


The von Pirquet Test,— Friedman (Colorado Medicine, October, 
1919) publishes the results of observations on 464 unselected patients. 
Their ages ranged from a few months to eighteen years. Of tins number 
219 were males and 245 were females. Of these 39.8 per cent, reacted 
positively, the number of positives among the males being 2 per cent, in 
excess to that found in the females. Under one year almost 12 per cent, 
reacted positively; from ten to fourteen years, 55 per cent. ; and from 
fourteen to eighteen years, only 51 per cent. The highest number of 
positive reactions was noted during the eleventh to thirteenth year 
period, with 66.7 per cent. ; and the lowest at the fifth to the sixth year 
period, with only 13 per cent, positive. Of 27 having a tuberculous 
parent 23.2 per cent, reacted. Of 181 children exposed to a parent 
with an active lesion 58 per cent, reacted positively, and of 78 cases 
exposed to a parent with a healed lesion, 38.5 per cent, reacted posi- 
tively. Of those children whose father had a healed lesion, 48.4 per cent, 
reacted positively. Of 210 children examined from eighty-five families 
all members of the same family reacted positively in 55 instances. One 
hundred and eleven tests were performed upon 55 children at intervals 
of from several months to two and a half years. In 43 the outcome was 
the same with both tests. In 11 a negative result became in a subse- 
quent test positive, and only once did a positive test become negative. 
In 6 children the first positive test was more pronounced, in 7 the second 
was more pronounced. In this series only 5 were found in whom 
clinical tuberculosis was demonstrable; 4 showed apical involvement 
and 1 has tuberculosis of the spine. None of these was under fourteen 
years of age; 4 were of tuberculous parentage; 3 reacted positively, but 
only 1 of these showed a strong reaction. 


The Nervous Child and His Management. — McCready (Jour. Am. 
Med. Assn., October 11, 1919) points out some of the factors giving 
rise to the development of nervous disorders of later life. As regards 
treatment he suggests that this must begin with the modification of the 
immediate environment. The difficulty of improving in his ovm home 
is not because the home is essentially unfit but because it is difficult to 
eliminate the causes of the nervous disorder. Because of lack of special 
training the parents and relatives should be out of contact witli the 
little patient. If the child is kept at home the domestic arrangements 
must be modified and changed as conditions require, sources of friction 
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must be removed, impatience, irritability and undue sympathy must 
be eliminated. Rest is the first essential. Next comes regulation of' 
diet. Excessive carbohydrate consumption in the form of candy and 
pastry are to be eliminated. Fresh air, bathing, regulated exercise all 
have an important place in the hygienic management of the nervous 
child. 
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Transmission of Smallpox to the Fetus. — Cappelani (Pedriatia, 
Naples, April, 1919) observed four cases in which the newborn infants 
developed smallpox immediately after birth. At first these children 
seemed normal, but in five or six days smallpox developed. In one the 
mother was healthy but the infant had fever twenty-four hours after 
birth and developed smallpox the next day. The mother was revac- 
cinated at once giving a typical response, but escaping smallpox, 
although the disease was prevalent at the time. 


Cesarean Section for Hemorrhage from Varicose Veins of the 
Vagina. — Brunner (Correspondenzblatf. schweiz Aerzfe., March 15, 1919) 
has collected cases to show that hemorrhage from varices in the vagina 
during pregnancy is often fatal. In one collection of 15 cases there were 
13 deaths, and during labor in a series of 16 cases there were 7 deaths. 
Another observer in 30 cases found 11 deaths and another in 3 cases 
had 2 deaths. In 1 case the obstetrician was able to arrest the bleeding 
by tamponing, but the moment the tampon was removed the blood 
spurted anew from various points. He delivered the patient by abdom- 
inal Cesarean section and the varices by the third day had collapsed. 
Brunner reports a case in which the child was very large, weighing 4900 
grams. Profuse and persistent bleeding came on during labor and the 
labia were so edematous that ligatures would not hold and the hemor- 
rhage was controlled by clamps. After abdominal section the woman 
recovered and her recovery was complicated by sepsis for which she 
received antistreptococcus serum. 


Drugs Contra-indicated During Pregnancy. — Munos (Repertario de 
Medidna y Ciurgia, Bogota, February, 1919) would not administer 
potassium iodid to pregnant women. He asserts that he has seen it 
induce abortion, killing the fetus in later pregnancy and even disturbed 
nursing infants when the drug had been applied externally to the 
breasts. lodin acts comparatively like a stimulant with menstruation. 
Russian physicians have been in the habit of using iodin and potas- 
sium iodid extensively in typhus fever. In amenorrhea in robust 
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women iodide is useful and in the neuralgias of diabetics hypodermic 
injections of solution of potassium iodid often do good. These injec- 
tions take the place of morphin. In albuminuria and nephritis mor- 
'phin must be avoided. 
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Large Doses of Radium in Cancer. — Turner {Lancet, 1919^ cxcvii, 
1018) is of the belief that in treating cancer of the cer\dx with radium 
it is important to give at first a sufficiently large dose and he is accus- 
tomed to administer from 5 to 10 and even 15 thousand milligram hours 
and he states that he has never seen bad results follow such large doses. 
Suppose that the amount of I'adium employed in a particular case 
amounted to 100 mg., which is commonly the case, then a dose of 10,000 
mg. hours would be administered by keeping it in situ for 100 hours. 
It might be suggested that it would be well to divide the exposure into 
two or more parts at intervals of a week or two, but Turner states that 
this •vvill not answer and the whole dose should, if possible, be given at 
once. The patient should be kept in bed for a short period after exposure 
and should be douched. She may tlien return home but should report 
herself in about tlnee months if all be going well, by wliich time it is 
possible that all the local evidences of the disease will have disappeared. 
Such dosage as Turner recommends is considerably in excess of the aver- 
age dose of the American gynecologist for similar cases and it is very 
encouraging to note that such large doses can be given without causing 
extensive destraction of the surrounding tissues. 


New Method of Uterine Suspension. — ^The permanent operative cor- 
rection of a well marked uterine prolapse has alwa3'^s been one of the bug- 
bears of gjmecological surgeiy and therefore a new method of treatment 
which utilizes a strip of fascia lata, suggested bj'’ Freeman {Surg., Gynec. 
and Ohst., 1919, xxix, 511), may be of interest to those who have to treat 
such distressing conditions. Having obtained access to the abdominal 
cavity through a median suprapubic incision of sufficient size, the 
uterus is brought up into the opening and inspected. If the patient is 
still within the childbearing period, she must be sterilized, best by liga- 
tion of the tubes with silk, dividing them and perhaps folding the 
severed ends upon themselves. A strip of fascia lata, about six inches in 
length and three-fourths inch in width, is then obtained from the outer 
side of one of the thighs in the following manner: An incision of suffi- 
cient length is made through the skin and subcutaneous fat directlj'' 
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down to but not through the glistening white fascia, and extending 
along the lateral aspect of the limb, midway between the trochanter and 
the knee. Witli a gauze covered finger the adipose tissue is pushed to 
eitlier side so as to clear the field and the fascia divided in two parallel 
lines of the required length. The strip is then loosened and elevated 
by slipping the handle of a scalpel beneath it and sweeping the instru- 
ment from one end to the other. After dividing the attached ends with 
scissors the strip is removed and enveloped in moist gauze until required. 
The slit in the fascia lata from which the gi-aft was taken may then be 
closed mth a running suture of chromic gut, although this is not abso- 
lutely necessary because no harm will result if this is not done. Returning 
to the abdomen, the uterus is held firmly while a pair of small, sharp 
pointed, curved hemostatic forceps is plunged from one side to the other 
directly through the substance of the uterus close beneath the peri- 
toneum covering the fundus, but not penetrating into the cavity. The 
forceps should be entered just internal to the attachment of one of the 
tubes and brought out at a corresponding point upon the opposite side, 
although if the organ is large it may be well to tunnel it somewhat more 
anteriorly in order to prevent undue pressure upon the bladder when 
the uterus is suspended from the tendons of the recti muscles. In order 
to facilitate the insertion of the forceps, it is occasionally desirable to 
nick the peritoneum with the point of a knife. When the forceps have 
been passed and are still in position, the fascia is doubled longitudinally 
upon itself, one end seized in the jaws of the insti’ument and the strip 
dragged through so that its center rests in the middle of the tunnel and 
its loose ends project from either side. Catgut stitches are then inserted 
so as to close the openings of the tunnel, thus preventing oozing and 
holding the fascia in place. The next step is to secure the ends of the 
fascia around the tendinous insertions of the recti muscles in order to 
bind the fundus of the uterus securely and closely to the anterior 
abdominal wall. This is accomplished first by stripping back the ante- 
rior sheatlis of the muscles for a short distance above the pubes, so as 
to uncover the tendons, and plunging through these and the underlying 
peritoneum from without inward, a pair of pointed hemostatic forceps 
with which the ends of the fascial strip are seized and dragged into 
^place, one on either side of the abdominal incision. After the peritoneum 
is closed, the ends of the fascial strip, which have been retained in forceps 
to prevent retraction, are pulled tight enough to hold the uterus firmly 
against the abdominal wall and are then crossed over the median line, 
best by tying them in a half -knot, and stitched securely to each other in 
several places by means of chromic gut so that they cannot slip. The 
wound is then closed in layers. Additional security against slipping 
may be obtained by catching the ends of the suspending fascia in the 
bight of a figure-of-eight silkworm-gut suture used in closing the 
abdominal incision. Fascia lata has a number of things in its favor; 
(1) It is easy to obtain in any desired quantity. (2) It is very strong 
and will not stretch to an appreciable extent, thus differing from the 
natural supporting ligaments of the uterus. (3) It does not become 
absorbed, like catgut, but incorporates itself within the tissues and 
permanently holds the uterus w’^here it is placed. 
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A Comparison of Certain Antigens used in Complement-fixation 
Tests in Pulmonary Tuberculosis. — ^Young and Givler (Am. Bev. 
The., 1919, iii, 476) compared the value of three antigens, the Petroff 
methyl alcohol soluble, the Corper autolysate and the Wilson bacillary. 
Their purpose was to find if the Wilson antigen was more suitable for 
complement-fixation tests than the others. Tliis did not prove to be 
the case. Examining known cases of tuberculosis, they obtained best 
results with the Petroff antigen, obtaining 66 per cent, positives against 
63 per cent, with Corper antigen and 57 per cent, with the Wilson 
antigen. They felt there was no justification for the use of the Wilson 
antigen, the bacilli emulsion having lost much of its antigenic properties 
by the alcoholic extraction in the preparation. They showed that 
when this extraction was carried further all of the antigenic properties 
are destroyed. They found the human hemolytic system superior to 
the sheep system in doing the tests. The serum of only 12 out of 75 
guinea-pigs used proved unsuitable. 


Toxic Necrosis and Regeneration of the Acinar Cells of the Pancreas. 
— Heretofore our knowledge of the action of various toxins upon the 
acinar cells of the pancreas with the occurrence of mitotic figures and 
evidences of regeneration has been quite meager. Parker (Jour. Med. 
Res., 1919, xl, 471) studied sections from some four hundred autopsies, 
of which one hundred showed lesions of necrosis in the acinar cells of 
the pancreas. All tissues were fixed in Zenker’s fluid and stained by 
Mallory’s eosin-methylene blue method. The author classifies the 
necroses of the pancreas etiologically into (1) acute pancreatitis mth 
fat necrosis; (2) necrosis due to toxins; (3) infectious pancreatitis 
arising by direet extension along the ducts, from the blood stream or 
from a neighboring focus. In toxic necrosis the pancreas, macroscopie- 
ally, shows no changes. Microscopically, necrosis may occur in a single 
acinar cell, groups of cells or diffusely, the total number varying con- 
siderably. As in other organs, the necrotic cells are quickly removed 
by polymorphonuclear and endothelial leukocytes, regeneration 
rapidly ensues and repau is complete. Inasmuch as similar lesions 
were found in the heart, fiver, kidney and adrenals, because of the 
type of associated infection, by the fact that there was no involvement 
of the stroma and no demonstrable organisms, it is concluded that 
the necroses are of toxic origin. The necroses were most frequently 
encountered in pneumonia, diphtheria, acute peritonitis and other 
suppurative processes, due to streptococcus or pneumococcus. In a 
study of eighty-five cases it was found that tlie adrenals, pancreas, 
fiver, kidney and heart showed toxic lesions most frequently in the 
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, order named. Experimentally, a guinea-pig was subjected to chloro- 
form vapor for two hours. Autopsy' material showed active regener- 
ation of liver, adrenal and pancreas, the latter exhibiting no remairis 
of necrotic cells. Another guinea-pig was given liquor potash arsenitis 
by mouth and died in five days. Sections showed fatty degeneration 
of the liver, but' no necroses or mitoses, while the pancreas, kidney and 
particularly the adrenal showed no necroses but signs of active regenerr 
ation. The author concludes that these experiments confirm the 
findings in the human cases in that substances affecting the liver, 
kidney and adrenal affect the pancreas. 

Studies in Epidemic Encephalitis. — ^Loewe, Hirshpeld and Strauss 
{Jour. Infect. Dis., 1919, xxv, 378) report results of injection of monkeys, 
subdurally and rabbits intracranially, with filtrates of nasopharyngeal 
mucous membrane from cases of epidemic encephalitis. Lesions were 
produced in monkeys and rabbits similar to those found in the human 
brain in fatal cases of epidemic encephalitis. The virus was carried 
through four generations in rabbits, transmitted to a monkey in the 
fifth generation and then brought back to rabbits. A natural immunity 
was found in 50 per cent, of the rabbits. The virus was recovered from 
the nasopharynx of an animal inoculated intravenously. Cultures of 
the material used for inoculation were negative. \ 
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An Investigation of the Shaving Brush Industry, with Special Refer- 
ence to Anthrax. — ^The Public Health Service {Pxihlic Health Reports, 
1919, xxxiv, 994) makes a report on the shaving brush industry from 
the anthrax viewpoint, as a number of cases of facial anthrax have 
occurred from contaminated brushes. It appears that the anthrax 
spores are found almost exclusively on horse-hair imported from oriental 
sources, and various more or less efficient means of treating the hair 
were in use, but it was found that boiling or steaming of the hair offered 
the best means of destroying anthrax spores. 

Fishes in Relation to Mosquito Control in Ponds. — ^Hildebrand 
{Public Health Reports, 1Q19, xxxiv, 1113), an ichthyologist of the TJ. S. 
Bureau of Fisheries, reports on the efficiency of top minnows, Gamhusia 



468 


PROGRESS OF MEDICAL SCIENCE 


affinis, in the destruction of mosquito larvae, witli the object of aiding 
antimalarial work. The particular fish selected has the advantage of 
not requiring special environment for depositing eggs and hatching, 
as the young are borne well developed and will begin to destroy larvae 
when only a day old. The top minnow must be protected from man, 
who uses them for bait, and from certain predatory fishes, notably 
black bass. Overgrowth of vegetation furnishes a natural protection 
for Anopheles larvae which prevents the top minnows from reaching 
them. The autlior saw one top minnow eat 165 larvae in less than 
twelve hours. The number of minnows required varies mth local 
conditions; it is not possible to have too many. The author considers 
these fish valuable aids in antimosquito work and points out their 
limitations. 


The Nature of Contaminations of Biological Products. — Bengtson 
{Hygienic Laboratory Bulleiin No. 112, U. S. Public Health Service, 
Washington, D. C.) found that the contaminations that occur acci- 
dentally in biological products were in general harmless for laboratory 
animals. Cocci and both spore-bearing and non-spore-bearing rods 
were present. An organism resembling the tetanus bacillus was found, 
but was without pathologic effects. Pathogenic contaminations are 
believed to be of animal origin and are chiefly found in products from 
animal sources while bacterial vaccines all proved to be contaminated 
with saprophytic forms. 


Phenols as Preservatives of Antipneumococcic Serum. A Pharma- 
cological Study. — ^^^OEGTLiN {Hygienic Laboratory Bulletin No. 112, U. S. 
Public Health Service, Washington, D. C.) studied the effects of the 
administration intravenously to animals of mixtures of horse serum 
and phenol and trikresol, using doses that would contribute evidence 
as to the possibly deleterious action of the preservatives when tlie pre- 
served serum is used in the treatment of pneumonia. The observations 
were made on normal animals and on those suffering from pneumonia. 
It was shown that certain toxic manifestations were less pronounced 
when a phenol-senim mixture was used than when the same amount of 
phenol was given in Ringer’s or Locke’s solution. The worker shows 
that phenol and trikresol may safely be used as preservatives of serums 
that are given in even such large doses as is the case with antipneumo- 
coccus serum and that the injections should be made at a slow I’ate. 


Notice to Contributors. — ^All communications intended for insertion in the 
Original Department of this Joubnau are received only tvilh the distinct xmder- 
standing that they are contributed exclusively to this Journal. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, providing the request for them be vrritlen on the manuscript. 

All communications should be addressed to — 

Dr. George Morris Piersol, 1913 Spruce St., Philadelphia, Pa'., U.S.A. 
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CARCINOMA OF THE DUODENUM. 

By J. B. Deaver, M.D., 

AND 

I. S. Ravein, M.D., 

PHILADELPHIA. 


Carcinoma of the duodenum is of sufhciently rare occurrence to 
warrant the recording of cases. 

. The patient whose history follows was admitted to the University 
Hospital June 12, 1919: 

M. 0., aged sixty-three years; white; male. 

Chief Complaint. Pain in the right side of the abdomen. 

' History of Present Illness. About five months ago he first 
noticed pain in the right upper abdomen, coming on just after 
meals, and usually worse at night. He was nauseated at such times 
and belched gas very freely and frequently, but never vomited and 
has never been jaundiced. For over a year he has been distended 
after meals and has belched gas quite freely, with relief; he had no 
actual pain until five months ago. Since onset he has lost thirty- 
four pounds. Pain has been practically constant ever since onset, 
recently radiating to the back, and becoming steadily more and 
more severe. Eating seems to relieve the pain for a short time. 
No genito-uririary symptoms. 

Previous medical historj^, social history and family history 
negative. 
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Physical Examinaiion. Adult male, apparently about seventy 
years of age, poorly nourished and underdeveloped. He complains 
at intervals of severe pain in the right hj^DOchondrium, radiating 
to the back, but at other times is apparently quite comfortable. 
Skin is rather swarthy; no jaundice; no cyanosis; no eruptions. 

Blood-pressure. 143 to 47. 

Head. Well-formed, witli no gross abnormalities. Temporals 
are fairly hard but not nodular or tortuous. 

Eyes. No congestion. Tupils Avell contracted, responding 
promptly to light and in accommodation, equal and regular; no 
nystagmus; no extraocular palsies. Both lenses are apparently 
partly opaque, and the left one shows a distinct black streak on 
examination by the ophthalmoscope. Eye-grounds are dimly seen 
but appear to be of good color, witli prominent and glistening 
arteries; no hemorrhages; no exudates. 

Nose. jModerate deflection of the septum to the right; no 
obstruction. 

Ears. Negative. 

Mouth. Lips moist and of good color. Teetli in very bad con- 
dition. IMany are gone, and those remaining are discolored and 
show plenty of pyorrhea. Tongue is broad and moist, with a 
heavy white coat; protnides normally. Pharj^nx is moderately 
congested, with a thick coating of mucus. Tonsils are not visible. 

Neck. No adenopathy; no abnormal inilsations; no tracheal 
tug; no thyroid enlargement. 

Chest. Rather poorly formed, Avith fair exiiansion, equal and 
regular throughout. Resonance, fremitus and A'oice and breath 
sounds are physiological. No rales or frictions. 

Heart. R, B,, 2.5 cm.; R. O., 9; L. B., 10.5 cm.; L. 0., 13 cm.; 
height, 7 cm. Apex-beat not Ausible or palpable. Sounds A'ery 
distant and of poor muscular tone; no undue accentuation; no 
munnurs. There is an occasional tendency to bigeminate rhythm, 
Avith the second of the sounds louder than the first, probably ven- 
tricular extrasystoles. No other arrhythmia. 

Abdomen. Scaphoid. Distinct cardiac pulsation in the epigas- 
trium. Left side is not tender or rigid and the spleen is not palpable. 
Right rectus is rigid throughout, more so in upper third, AAdiich 
is also A-erj’ tender to palpation. There is fulness in the epigas- 
trium that suggests a firm, fixed mass beloAV. LiA^er is not palpable. 
Left inguinal canal is Aveak at loAver third and gives impulse on 
coughing, and aaLcii not restrained a hernia protrudes tliere. Left 
external ring also patulous and gives impulse on eougliing. Right 
side apparently normal. No adenopatliyi 

Extremities. Poorly muscled. No paralysis; no sensorj" abnor- 
mality, Reflexes normally present throughout. No Kernig; no 
Babinski; no clonus, hloderate radial sclerosis. No tortuosity. 
No nodules. 
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July 21. Urine; Light amber; cloudy; flocculent /sediment; 
specific gravity, 1.026; acid reaction; albumin, 0; sugar, 0. 

Microscope shows; Casts, 0; cylindroids, 0;_ mucus, + + + ; red 
blood cells, 0; white blood cells, 1 to 2; epithelium, +; crystals, 0. 

Blood Wassermann, negative. 

July 25. Gastric Contents. Quantity, 100 c.c.; normal odor; 
white color; total acidity, 94; free HCl, 64; occult blood, 0.^ Starch, 
+ + + ; yeast, +; fat, +4-; other food masses, 0; occasional epi- 
thelium; mucus, +; Oppler-Boas and sarcinse, 0. 

Gastro-nntestinal Rocnt^en-ray Report. Stomach; Adhesions or 
possible ulcer near pylorus. Duodenum; Probably negative. 
Colon; Fair position. Marked stasis. Exquisite tenderness always 
OA'cr right iliac fossa region, cause not determined. 

July 26. Phenolphthalein elimination — intravenous; First' hour, 
50 per cent.; second hour, 10 per cent.; total, two hours, 60 per cent. 

Blood-urea nitrogen, 18 mg. per 100 c.c. 

Blood; Red blood cells, 4,700,000; white blood cells, 9800; 
hemoglobin, 70 per cent. 

Differential; Neutrophiles, 68 per cent.; lymphocytes, 24 per 
cent.; large mononuclears, 4 per cent.; transitionals, 4 per cent.; 
eosinophiles, 0 per cent.; basophiles, 1 per cent. 

Tentative Diagnosis; Carcinoma ventriculi. 

August 11 . Operation; Right rectus incision; stomach enlarged 
and somewhat ptosed. There was a sheet of “pathological peri- 
toneum” stretching across the duodenum to the edge of the liver, 
which w^as seen by the roentgen rays, obstructing a view of the 
gall-bladder. The first part of the duodenum was markedly 
dilated. The “pathological peritoneum” was separated and the 
gall-bladder was found to be apparently normal except for a slight 
dilatation. The marked dilatation of the duodenum was the 
outstanding feature. Palpation of the duodenum disclosed a hard, 
irregular mass on its inner posterior wall near the termination of 
the second portion. The duodenum was mobilized. It was then 
opened and the ulcerated carcinomatous mass was found to origin- 
ate below the papilla of Vater. It had invaded the head of the 
pancreas to such an extent as to make the point of differentiation 
impossible. A section was taken out for diagnostic purposes and 
the duodenum closed. A posterior gastro-enterostomy was then 
performed and the abdomen closed witlrout drainage. 

August 11. The patient reacted well from the operation. 

August 12. Feels well. Some pain. Peristalsis started, Gi^^en 
albumen. 

August 13. At 6.40 a.m. patient suddenly had leaky skin. 
Shock. Pulse absent at wrist. Heart dilated both ways. Skin pale 
and leaky. Given atropin because of beginning pulmonary edema. 
Given digalin and camphorated oil, minims xv each. Condition 
unimproved and patient died of cardiac failure at 8.40 A.ii. 
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Patliological Report. Dr. Weidmaii. Duodenal eareinoma. 

Frozen seetion shows eomplete loss of surfaee epitlielium, the 
base consisting of a mass of nondescript material Avhich gives 
way more deeply to a more or less devitalized fibrous tissue heavily 
infiltrated with lymphocytes and plasma cells. Still deeper the 
fibrous tissue becomes looser, more cellular, and in the very deep- 
est parts of this fibrous layer shows acini of a cancerous tj^e — 
that is, they are irregular in distribution and shape and have a 
rather active proliferating tj-pe of epithelium. In one or tAvo 
instances such acini abut directly upon the muscular tunic, and 
selected places can be seen extending betAveen the bands into 
comparatively deep positions. The inAmsion in the section 



Fig. 1. — Low-power view of margin of ulcerated area. Tlie more normal duodenal 
mucosa at extreme right, 'showing Brunner’s glands at G and muscularis mucosa at M. 
Margin of ulcer at U, where the carcinomatous change is developed. Base at B. 
The upper left-hand rectangle is shown in higher magnification in Fig. 2. 

studied cannot be definitely traced from the surface epitlielium, 
and the type of acinus leads one to the opinion that it does not 
extend from such, but rather from a more alveolar type of glands, 
such as the pancreas or Brunner’s glands. The muscle fibers 
in the external coats shoAv granular cytoplasm and some shrink- 
age of nuclei, indicating a deA’italized condition well short of 
necrosis. 

Additional sections prepared by the parafiin metliod shoAv an 
undoubted carcinoma of adeno type. Furthermore, it is per- 
fectly clear that the tumor has sprung from tlie surface of tlie 
duodenmn and not from Brunner’s glands or the pancreas. 

PostTnortem Examination. A complete postmortem aa’RS not 
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obtainable, so an inspection was made through the original opera- 
tive incision. The operative site was in excellent condition. 

At the terminal end of the second portion of the duodenum was a 
grayish, ulcerated, indurated mass, approximately 2.5 cm. square, 
which was continuous with two distinct indurated masses about 
2 cm. in diameter in the head of the pancreas. 

There was no obstruction of the comihon bile duct, nor evi- 
dence of obstruction of the pancreatic ducts, nor other evidence of 
metastasis. 



Fig. 2. — High-power view of Fig. 1. Transition from the more normal to the 
neoplastic is occurring in the darkly stained region at C. Compare with Fig. 1. 

Notes 011 the Clinical Aspect of the Case. It is probable that this 
case is one of primary duodenal carcinoma, although the history 
is very similar to that of ulcer. The rapid loss of weight and the 
rather short duration of the disease, on the other hand, would 
point to primary carcinoma. It is remarkable that with such exten- 
sive involvement the patient should not have had any vomiting. 

The duration of life in primary duodenal carcinoma varies 
according to various writers Fenwick gives seven months as an 
average while Pic gives from three montiis to a year. 

Frequency of Ccvrcinoma of the Duodenum. Primary carcinoma 
of the duodenum is a very rare disease. According to the reports 
of the Mayo Clinic only 3 per cent, of carcinomas of the entire 
intestinal tract originate in the small intestine. Of 3563 cases of 
malignant tumors of the intestine. Brill found only 2.5 per cent, 
in tire small intestine, while Jefferson in 4177 collected cases of 
intestinal carcinoma finds 3 . 1 per cent, to be duodenal. 

The following tables will give an idea of tire relative frequency 
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of duodenal carcinoma and its relation to carcinoma in otlier parts 
of the small intestine: 


Author. 

TABLE I. 

Tot.al 

Duodenal 

Source. 

autopsies. 

earcinoma. 

Schleringer 

. Vicuna 

42,000 

7 

Nothnagel 

. Pathologic Institute, Vienna 

21,358 

5 

McGlinn . 

. Philadelphia General Hospital 

9,000 

1 

Riipp .... 

Zurich 

4,258 

1 

Fr. Muller 

. Basle, 1874-1904 

11,314 

6 

Fenwick . 

London Hospital 

19,518 

18 

M. Millier 

. Berne, 1886-1891 

5,621 

G 

Perry and Shaw . 

. Guy’s Hospital 

17,652 

4 

Mas'dl 

. Wiener Allgemeines Krankenhaus 

20,480 

151,201 

2 

50 


Average incidence of carcinoma of tlie duodenum, 0.033 per cent. 


Author. 

TABLE 11. 

Duodenal 

carcinoma. 

Jcjuno-ilcal 

carcinoma. 

Kohler 



. . 9 

3 

Maj'O 



. . 5 

17 

Nothnagel .... 

. ..... 

. . 7 

11 

M. Millier .... 


. . 6 

3 

Riipp . . . . 


. . 1 

N 1 

Barnard . . . . 


. . 5 

10 

Lubarsch .... 


. . 2 

2 

Ft. Millier .... 


. . G 

2 

Maydl 


. . 2 

4 

Schlicps . . . . 


. . 20 

IG 

Average of duodenal 

carcinomas, 47.7 

03 

per cent. 

G9 


Average of jejuno-ileo carcinomas, 52.2 per cent. 

Of 343 cases of intestinal carcinoma collected by Nothnagel at 
tlie Pathological Institute between 1870 and 1893, 7 were in the 
duodenum and 11 in the ileum; and of 542 cases collected by 
Sclilieps, 20 were in the duodenum and 16 in the ileitm; while the 
Mayo Clinic, in 1846 cases of carcinoma of the intestine, finds the 
duodenum involved in 5 cases and tlie ileum 6, and the jejunum 
11 times. 

Situation and Relative Frequency at Various Sites of Duodenal 
Carcinoma. Pic’s topographical classification is as follows: 

1. Parapyloric. 

2. Peri-ampullar}\ 

3. Perijejunal. 

Ewing classifies them as: 

1. Carcinoma following ulcer. 

2. Carcinoma at the papilla of Vater. 

3. Carcinoma of the third portion of the duodenum. 

While the Mayo Clinic classifies tliem as: 

1. Sup^a-ampulla^J^ 

2. Ampullarj^ 

3. Inf^a-ampullarJ^ 
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TABLE III. 


First part 

Author. duodenal. Second part. Third part. 

Mayo 5' 

Rolleston 8 24 3 

Geiser ...11 51 . 9 

Fenwick 11 29 7 

35 104 19 

Pcrcontase 22.15 C5.82 12.02 


These statistics seem to show that taking the small intestine 
into account, inch for inch, the first portion of the duodenurn is 
more likely to undergo malignant degeneration than other portions 
of the small intestine, and in the duodenum 'per se we find that 
the second portion is much more liable to undergo malignant change 
than is the first or third portion. This is undoubtedly due to the 
presence of the ampulla of Vater and tlie occasional separate 
opening of the pancreatic ducts. The incidence of carcinoma of 
the first portion of the duodenum, on the other hand, may be due 
to the fact that this is the favorite site of duodenal ulcer. How 
frequently carcinoma of the duodenum is engrafted upon a chronic 
duodenal ulcer is, of course, uncertain. One thing is certain, that 
carcinomatous degeneration is not nearly so frequent in duodenal 
as in gastric ulcer. 

Letulle, Perry and Shaw and Nathan-Larrier have reported 10 
cases while Jefferson has collected 20 more, making a total of 30 
cases in the literature in which evidence was found that duodenal 
ulcers had undergone malignant change. The location of these 
tumors chiefly near the pylorus agrees with the statistics as to the 
site of chronic duodenal ulcers; Collins in 262 cases reports' 242 
cases of involvement of the first portion and 14 of the second. 

Pathology. 1. Carcinoma following duodenal ulcer differs little 
from that of pyloric ulcerocarcinoma. The lumen of the duo- 
denum is nearly always encroached upon. There is a tendency to 
early metastasis. The stomach is frequently greatly dilated. It is 
likely that many of the so-called pyloric carcinomas which are 
operated upon, probably arise from the duodenum and extend into 
the pylorus, 

2. Carcinoma of the second portion most frequently arises in or 
about the papilla of Yater. Jaundice is a verj”^ constant and per- 
sistent symptom, altliough it is not so severe as in carcinoma of the 
ampulla. There is frequently a dilatation of the biliary and pan- 
creatic ducts, with the formation of pancreatic retention cysts. 
Krause, Jefferson, Gerster and Geiser have also observed fat 
necrosis in these cases. The structure is commonly that of a 
cjJindrical-celled adenocarcinoma. Frequently the tumors, as in 


* Several of these cases also involved the papilla of Vater. 
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tlie case described, arc ven- closely associated with a mass in tJie 
pancreas, while occasionally microscopically a duodenal carcinoma, 
resembles jjancreatic tissue and not the cells of tlic cylindrical 
variety, so that an origin from pancreatic rests has been suggested. 
Braiiliam has reported one such case. Others have noted the 
presence of Brunner’s glands in these growths. A case of this 
tjqje has been reported by Orth. 

3. Carcinoma of the tliird ])ortion, as our Table III shows, is 
the most infrequent of all carcinomas of the small intestine. Most 
of these take the form of a broad, flat, ulcerating mass, with stenosis. 
There is dilatation of the first and second portion of the duodenmn. 
The structure is usuallj'’ a cylindrical-celled or an alveolar car- 
cinoma. 

Diagnosis. If a tumor is palpable it is not easy to distinguish 
it from a tumor of the pylorus. Tumors of the second or third 
portion are usually fixed while those of the pylorus or first portion 
of the duodenum are movable. 

Pyloric tumors are usually associated witli more marked symp- 
toms of gastric obstruction and dilatation, except, in the high 
cases of the first portion of the duodenum. Jaundice points to 
carcinoma of the duodenum, as does a normal acidity of the gastric 
contents, while in carcinoma of the stomach dyspeptic symptoms 
' occur earlier and are more serious. 

Tumors of the second portion, especially'^ the papillary' ones, may 
prove fatal by biliary' obstruction and severe infection. These 
cases may' terminate by sudden single or repeated hemorrhages. 

In cases associated witli obstruction of tlie pancreatic ducts, 
Einhorn called attention to pancreatic diarrhea, tlie patient having 
copious, fatty, pale and offensive stools containing recognizable 
portions of undigested food. 

In tumors of the third portion gastric symptoms with vomiting 
of great quantities of biliary' material are prominent. 

Summary. 1. Carcinoma of the duodenum is a rare condition. 
It is found in 0.033 per cent, of hospital autopsies. 

2. The percentage of carcinomas of the entire intestinal tract 
orginating in the small intestine varies from 2.5 per cent, to 3.1 
per cent. 

3. The relative proportion between carcinoma of tlie duodenum 
to that of the jejunum and ileum is 47.7 per cent, to 52.2 per cent. 

4. Inch for inch the duodenmn is much more liable to undergo 
carcinomatous change than the jejunum or ileum. 

5. The relative frequency at various sites of duodenal carcinoma is 
as follows: First portion, 22.15 per cent.; second portion, 65.82 
per cent.; third portion, 12.02 per cent. 

6. Carcinomatous degeneration of chronic duodenal ulcers is not 
nearly' so frequent as in chronic gastric ulcers. 
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NUTRITION AND PUBLIC HEALTH WITH SPECIAL REFERENCE 

TO VITAMINES.i 

By j. F. McClendon, Ph.D., 

ASSOCIATE PROFESSOR OF PHYSIOLOGY, UNIVERSITY OP MINNESOTA MEDICAL SCHOOL, 

MINNEAPOLIS, MINNESOTA. 

Notwithstanding the fact that my first biological interest was 
ih relation to the subject of nutrition, my earlier experiments were 
made on myself and were discontinued as soon as my curiosity was 
satisfied, and I have had occasion to work out, in a scientific manner, 
only small details of this vast subject. While serving with the 
Division of Food and Nutrition, Medical Department, U. S. Army, 
I was impressed with the wide differences of opinion that exist in 

' Published with permission of the Surgeon-General, U. S. Army. 
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the public mind, and especially among the medical profession, on 
this subject, and since January 1, 1919, with the assistance of ten 
students, I have devoted nearly all of mj'^ time to investigation in 
this field, the results of which are being published in the Journal of 
Biological Chemistry. Owing to the fact that the changed economic 
conditions due to the war have brought about some changes 
in dietary habits, the effects of which may not be thoroughly 
appreciated until some years have passed, a compilation of some 
of the literature and discussion of some of the problems may not 
be out of place at this time. Since vitamine studies are receiving 
considerable attention just now, attention will be directed especially 
to them throughout most of this paper. Other subjects will be treated 
more briefly, not because they are less important, but because they 
are better understood. 

Effect of Fuel Value of Diet- on Body Weight. Benedict, 
Miles, Roth and Smith have so thoroughly investigated the effects 
of a restricted diet (about 2 ounces protein and 2000 calories per 
ration) that further comment seems unnecessary. Similar restric- 
tions of diet have been voluntarily or involuntarily made bj'^ large 
numbers of persons during the war. One common conclusion from 
these experiments may be emphasized here, since I have heard it 
repeatedly denied by persons who had no reliable information on 
the subject, and that is that the body weight is just as much depend- 
ent on the calorific value of the food in man as in animals. Perhaps 
many persons partake of a low calorific diet in the presence of an 
abundance of food, owing to various factors that reduce the appe- 
tite. In animal experiments a diet that is inadequate in regard to 
some constituent reduces the appetite. This has been especially 
noticed in experiments in which one or more of the amino-acids or 
vitamines was deficient in quantity. Animals on a vitamine-free 
diet finally refuse food entirely. This factor may be suggested as a 
possible danger in so-called low protein diets. 

As early as 1887, Hirschfeld advocated a low-protein diet and the 
same ideas have been proposed by many scientific and unscientific 
propagandists since that date. In 1898, while a university student, 
subject to compulsory physical exercise, I restricted my diet for 
three months in regard to the quantity of animal foods taken. 
weight dropped to 70 poimds and my skin became rough, the hair 
on my body and face standing at right angles to the skin surface. 
At the end of this experiment I partook of a liberal diet, including 
fresh meat and vegetables, eggs, milk, beef fat, cod-liver oil, raw 
bone-marrow and malt extract, and at the end of one year my 
weight was 140 pounds, showing a gain of 3 ounces per day. In 
order to distinguish between quality and quantity of the diet I 
made another experiment in 1912. After having maintained a 
fairly constant weight under certain conditions for several years, 
and without consciously disturbing those conditions, I added about 
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2 ounces of cottonseed oil per day to my diet and gained 3 ounces 
per day for eighty days. Since the oil was drunk after meals it 
did not interfere directly with my appetite, and since -it is not 
known to contain a vitamine or other growth-producing sub- 
stance, it probably acted purely through its calorific value or was 
stored, together ivith water, as adipose tissue. Since fat does not 
cause excessive water storage, as is the case with carbohydrate, 
the increase of about 15 pounds in weight cannot be attributed to 
water storage alone. 
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Chart for rapid calculation of fuel value of diet. The calorific value of any food 
may be calculated from its weight in pounds by finding the name of the food in the 
chart and the number corresponding to its weight on the line containing its name. 
Apply a millimeter tape to the scale on the chart and each millimeter represents 100 
calories. In the upper part of the chart the scale reads in pounds from one to ten. 
In the lower part of the chart the scale reads in pounds from one to three and 
further divisions signify halves and quarters of a pound and the breaks in the 
horizontal lines signify ounces. Foods of the same calorific value are on the same 
line and their weights may be added together before using the chart. In order to 
use the chart for simultaneous multiplication and addition, prepare. the list of foods 
in pounds and measure the pound scale of each successively with the millimeter 
tape, commencing each measurement on the tape at the end of the preceding one. 
The final figure on the tape with two ciphers added represents the total number of 
calories of the entire list of foods. 


> Although a restricted diet has been advocated by Horace Fletcher, ' 
Chittenden, and more recently by Hindhede, these propagandists 
seem to be in the minority. Another point of view is illustrated by 
the excuse a slave gave for stealing a chicken: “Nigger meat’s 
wurf mor’n chicken meat.” There are some uses of a restricted 
diet, however, but the difficulty lies in enforcing the dietary rules. 
It IS said that in the treatment of obesity at Carlsbad the patients 
were served very small portions at high prices a la carte. 
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In economical rationing a rapid and inexpensive method of calcu- 
lation of fuel value of food is desirable. By means of the chart 
shown', simultaneous multiplication and addition is performed in cal- 
culation of the calorific value of a list of foods. The time requhed is 
chiefly used in finding the name of the food on the chart, and hence 
speed increases with practice. The first time I used this chart the 
percentage error and the number of minutes required were carefully 
noted. The food used by the 9th Engineers in one week was used 
in the test. It required five minutes to calculate the calorific 
value of this food with the chart, and the error was 5 per cent. 

' By taking more time to read the chart, or by using a chart on a 
larger scale, greater accuracy may be obtained in the calculation, 
but since the accuracy of the data may not exceed 5 per cent., 
greater accuracy in calculation may not be desired. 

Reaction and Bacteriology of the ALniENT^vRY Tract. The 
reaction of the alimentary tract is important in relation to the 
character of the hydrolysis of the food, either due to digestive 
juices or bacteria. The saliva in the closed mouth is about neutral. 
The gastric juice is about one-tenth normal hydrochloric acid and 
the exact hydrogen ion concentration of the stomach contents 
depends on that of the food and the relative quantity of gastric 
juice that has been secreted (as Avell as the degree of mixing.) 
McClendon and Sharp have shown that with the occasional 
exception of fresh milk, both raw and cooked foods are slightly acid. 
It should be noted that in the paper by McClendon and Sharp the 
first table (quoted from Clark and Lubs) should be omitted, since 
acid or alkali had been added to the food juices in many cases. The 
low acidity of the contents of the infant’s stomach after feeding 
is not so much due to lower acidity of the gastric juice ns to tlie 
diet of fresh milk, and possibly to the small quantity of gastric 
juice secreted. It was shown by McClendon, Myers, Culligan and 
Gydesen that the small intestine is slightly acid in young and adult 
carnivora and jmung herbivora. In adult herbivora, however, the 
duodenum is usually slightly acid, but this passes over to a slightly 
alkaline reaction somewhere in the small intestine. The reaction 
of the rabbit’s intestine could be changed from alkaline to acid by 
flooding it with soluble carbohydrate, as bj'' adding lactose to the 
diet or feeding carrots exclusively. 

According to Metchnikoff the presence of acid-producing bac- 
teria in the intestine inhibits the grovi;h of putrefactive forms. 
Torrey has shown that flooding the intestine mth soluble carbo- 
hydrate, especially lactose, increases the ratio of the acid-pro- 
ducing to the putrefactive bacteria. This is in line with the fact 
that the ingestion of soluble carbohydrate changes the reaction of 
the rabbit’s intestine from alkaline to acid. Perhaps it is the acid 
reaction of the intestinal contents that inhibits the growth of 
putrefactive bacteria. Exercise, b^'- causing more rapid absorption. 
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of water from the intestine, may decrease the growth of bacteria, 
whereas in diarrhea the increased fluidity increases bacterial growth. 

Besides the common bacteria of the intestine just mentioned, 
that are always present, and whose relative numbers depend on 
the soluble carbohydrates present, other bacteria that are normally 
absent appear as infections, as, for example, the typhoid and para- 
typhoid group. It seems possible, also, that other less -sdrulent, 
unidentified bacteria may play a part in altering the normal con- 
ditions of nutrition. 

Cooking. In The Complete Cook, 1805, which is the revised and 
correeted edition of The 'Frugal Hoitsewife, the following sentence 
may be found in the preface: “The chief excellence of all cookery 
consists in a perfect acquaintance with the making of gravies and 
sauces.” That is not the aspect of cooking to which reference will 
be made. The natural flavors of foods with the addition of salt, 
which is a necessary ingredient of the diet, should be sufiiciently 
attractive to the hungry man. The necessity of cooking lies in 
two circumstances: (1) it is necessary to gelatinize the starch in 
starchy foods in order to make it utilizable and (2) it is desirable to 
kill certain pathogenic organisms or destroy bacterial toxins when 
present. Most starches gelatinize in water of 70° C. in a few 
moments, and prolonged cooking is only necessary in case the food 
is so dry that prolonged soaking is necessary to wet it (and the 
heat merely shortens, the time necessary to soak it). Cooking 
softens food so that it is easier to chew, but that may not be wholly 
• desirable. If it is desired to gelatinize collagen a high temperature 
or prolonged duration is necessary, but gelatin is too deficient 
a protein to be much sought after. 

Many persons who would not eat a rare steak see no necessity 
in cooking canned goods. From the standpoint of danger from 
bacterial agencies, however, it is more necessary to sterilize pre- 
served foods than fresh ones. Many cases of botulism are due to 
eating canned foods or tasting them to see whether they are spoiled, 
and it is stated that cooking destroy es the toxin of Bacillus botulinus. 
Since cooking reduces the vitamine content of foods any unneces- 
sary cooking is to be discouraged. Fresh foods if kept clean should 
be eaten raw or rare, whereas preserved foods, as a rule, should 
be cooked. Pork and fish should be sterilized because they are 
liable to contain parasites that escape detection. Mixtures of 
meat and vegetables should not be allowed to remain long uncooked, 
because numerous spore-bearing bacilli on the vegetables multiply 
rapidly in the meat juices. 

Many persons object to visible fat in cooked food; in fact, some 
cooks remove fat from the surface of soup with blotting paper. 

- Fried foods are said to upset delicate stomachs, and this has been 
attributed to the action of heat in setting free fatty acids. It has 
been shown, however, by the War Committee of the Royal Society 
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that free fatty acids in relatively large quantities may be eaten 
without disagi-eeable effects. Perhaps the irritant action of some 
fried foods may be due to the formation of acrolein. Since this 
occurs only in case the temperature is raised to 300° C., there is 
no necessity for it. The fat of all foods should be eaten as an 
economical measure. 

Food Preservation. The most ancient and widely used 
method of food preservation is bj'- desiccation. The seeds of plants 
are usually desiccated before they are gathered for food. The 
desiccation of root vegetables was practised by various savage 
tribes and the drying of meat and fish was perhaps as common a 
practice. Hawk calls attention to the fact that dehydrated vege- 
tables when soaked up again hold then- water much less tenaciously 
than fresh vegetables do. This has been known as a character- 
istic difference between live and dead tissue, and the living state 
is associated with electrical polarization of the cell surfaces, which 
would partiallj’’ explain the holding of water. In fact, it is the 
tenacity Avith which foods hold to Avater that adds largely to the 
cost of dried foods. In the dr 3 dng of prunes, decomposition usuallj’’ 
takes place unless the prunes are first dipped in an alkaline solution, 
so as to make them permeable to AA’^ater. In the desiccation of 
tissue for biochemical 'analyses it has long been knoAvn that decom- 
position of phosphatides and oxidation of unsaturated fatty acids 
occurs if the moist or dried tissue is exposed to air, and similar 
decomposition must occur in dried foods. 

"N^arious forms of pickling and preserving in AAdiich the addition 
of salt or sugar occurs is similar to drying, in that the antiseptic 
action of salt and sugar is partially due to their deliA’drating effect 
on bacteria. The use of other antiseptics is so limited as to be of 
minor importance. 

The process of canning might be considered next to refrigeration 
in excellence as a method of preserAung food, but unfortunatelj’, 
complete sterilization and exclusion of air does not alAA’^aj'^s occur. 
In the canning of milk, partial desiccation is also performed. 

In the process of cold storage, vegetables and fruits remain 
alive, and it is claimed that fish may be kept alive in cold storage 
bj^ the Pictet process. The groAAi;h of penicillium on beef in cold 
storage hastens ripening and the beef does not become toxic until 
the taste changes to musty or bitter. Beef is the best meat for cold 
storage on account of its large size and Ioav AA^ater content and 
mechanical density, AA'hich inliibit the penetration of microorganisms. 
Cold storage is the onty method of food preservation that maintains 
the total vitamine content. 

Proteins, Fats, Carbohydrates, Salts and Water. The 
protein factor in nutrition has been so exhausttyely treated by 
Osborne and Mendel and others that it cannot be revieAved here. 
A a general rule animal proteins are more complete in amino-acid 
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content than are those of vegetable origin. According to Gold- 
berger, Wheeler and Sydenstriker, families, in wbicli pellagra 
occurred consumed 3 ounces of protein per man per day, but only 
25 per cent, of it was animal protein. Since a nitrogen balance 
may be maintained in skinny individuals on less than 3 ounces of 
protein per day, we may assume that 3 ounces is sufficient, pro- 
vided it is all animal protein; but that in case of mixed proteins, 
and in the absence of more definite knowledge, it is not wise to make 
a special effort to limit the protein intake. Under modern conditions 
there seems to be no defence for vegetarianism. Clark finds a high 
protein diet increases the rate of healing of wounds. It is also useful 
in case of profuse pus formation to replace the lost protein. 

In addition to the fact that some fats contain vitamines, fats 
are necessary in the diet to decrease its bulk. In a diet of 3000 
calories it would require 10 pounds of potatoes or other vegetables 
or fruits for the three meals, and if we include the saliva and other 
fluid swallowed and the gastric juice secreted the stomach would 
receive a load of about 8 pounds per meal (not all at once, however). 
Hardtack would be less bulky, but would increase salivation and 
thirst. The Interallied Scientific Food Commission fixed the 
minimum fat ration at 75 grams. 

So far as investigations have progressed, muscular work depends 
on a supply of carbohydrate (compare Anderson and Lusk). In 
the absence of carbohydrate, fat is incompletely oxidized (for heat 
production) and yields products that may be toxic. Both man and 
the dog may live for considerable periods without carbohydrate 
in the food and probably depend for muscular energy on the 
carbohydrate radicle of phosphatides and glycoproteins and espec- 
ially on the synthesis of glucose from glycerin and deaminized 
amino-acids; but there seems to be no advantage in such a diet. 
The flooding of the intestine with soluble carbohydrate retards 
putrefaction of proteins. 

Salts are necessary, but since all factors causing their excretion 
have not been thoroughly investigated the minimum requirement 
is uncertain. Sodiiun chloride should be added to food, but it seems 
probable that the other salts are present in a mixed diet in sufficient 
quantity. Since milk and fresh vegetables that are rich in salts 
are also rich in vitamines that cause relative retention of salts, all 
that can be said is that milk and fresh vegetables are advantageous, 
and we are not justified in substituting an inorganic salt mixture 
for them. No harm can arise, however, in the addition of such a 
mixture to an apparently adequate diet. 

The^ necessity of water in the diet needs no comment, and Hawk 
and his collaborators have shown that no ill-effects follow water- 
drinking at meals. The salt content of drinking water is usually 
insignificant, and the arguments for lithia water have been shown 
to be fallacious. 
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ViTAMiNES. Owing to tlie fact that differences of opinion exist 
among investigators as to the number of vitamines, tlie classifica- 
tion made by the British Committee on Accessory Food Factors 
will be followed. Hopkins studied “Accessory factors in food.” 
Funk called these vitamines, and McCollum and Kennedy claim 
there are only two vitamines, which they call fat-soluble-A and 
water-soluble-B. Drummond refers to the antiscorbutic factor 
as water-soluble-C. McColliun and Kennedy’s A-factor is also 
called fat-soluble or antirachitic xdtamine, and their B-factor 
is called antineuritic vitamine, whereas Driunmond’s C-factor is 
usually called antiscorbutic %dtamine. 

The fat-soluble or antirachitic vitamine is very abundant in 
yellow fats of animal origin. It is deficient in pig fat because the 
pig eats few leaves, and in hydrogenated or hardened fats and free 
fatty acids because it is destroyed by the heat and chemical agents 
used in manufacture. It is deficient in vegetable fats except per- 
haps in peanut oil. It is synthesized in green leaves, and carnivorous 
animals depend for their supply on the bodies of gi-azing animals 
in which it has been extracted from the green leaves eaten and 
stored in the body fats. It is abundant in the germ of seeds, espec- 
ially yellow seeds but deficient in degerminated cereals. It is present 
in potatoes, can’ots and bananas, being most abundant in the 
yellow colored roots (carrots and sweet potatoes). According to 
McCollum the milk of cows is richer in fat-soluble-A when more is 
present in the cow’s food. According to Osborne and Mendel, 
1916, this vitamine is not destroyed in butter fat by storage for a 
year. According to Drummond, fat-soluble-A is not carotin. 

The antineuritic vitamine seems to be most concentrated in tlie 
seeds of plants and eggs of animals. In cereals it is present in the 
germ but absent in the endosperm and bran (unless the bran con- 
tains the germ. It is abundant in yeast and in animal gland tissue, 
but muscle tissue and milk do not contain an oversupply. Both 
leaf and root vegetables and fruits contain it in small amounts. 
Cooking reduces the quantity of this vitamine. As first observed 
by Frazier and Stanton the content of food products from the 
same source in this vitamine runs parallel to the phosphorus con- 
tent. According to Voegtlin and Myers, both antineuritic and fat- 
soluble vitamines of wheat and corn products run parallel to the 
phosphorus content. 

The antiscorbutic vitamine seems to be present in all living 
tissue and fre^ food, and is especially abundant in acid fruits, 
tomatoes, cabbage and turnips. It is more or less abundant in all 
fresh, raw vegetables. It is very sensitive to alkali, heat, desic- 
cation and storage at ordinary temperatures, and hence is deficient 
in cereals and dried or canned meat and vegetables, except canned 
tomatoes. The acid in tomatoes and fruits seems to protect it 
during the heating and itjs useful to class tomatoes with fruits, as 
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is done by British writers. It is present in milk in small amounts. 
Dutcher has shown that young guinea-pigs grow better and are 
healthier on milk from a cow on gpeen feed than of a cow on dry 
feed. Scurvy developed very quickly on winter milk, but did not 
develop (in the same length of time) on summer milk. The milk 
was skimmed in both cases to prevent diarrhea. This indicates that 
the antiscorbutic vitamine in milk depends on that in the cows’ feed, 
and may explain why some breast-fed babies have scurvy if the food 
of the mother is deficient in antiscorbutics. 

Vitamine Requirements and Deficiency Diseases. Since 
the composition of vitamines is unloiown and their distribution 
among foodstuffs is known only in a general way, it is not yet 
possible to work out the rdtamine requirements with even as much 
certainty as has been done in the case of food constituents of known 
composition. Experiments on animals and observations on man 
indicate that vitamine deficiency manifests itself more slowly the 
longer the average life (in different species) and the more mature 
the individual (in the same species). It is also necessary to know 
that the individual has been getting an adequate supply of vitamines 
before the beginning of the experiment in order to determine the 
duration of vitamine deficiency that it can stand. Even with this 
precaution, variations in results may be obtained owing to lack of 
knowledge of the degree of vitamine deficiency in the food. At 
present the vitamine content of foods can only be determined by 
the quantity of the food necessary to prevent or cure deficiency 
diseases. Hence the vitamine requirement may be estimated only 
in terms of the proportion of vitamine-containing foods required 
in the diet. 

That the deficiency diseases are due to lack of vitamines can be 
determined only by the method of exclusion. Almost every imagin- 
able cause has been attributed to the deficiency diseases, and some 
causes have been proposed that it is impossible for me to imagine. 
For instance, scurvy has been attributed to lack of ionization of the 
salts in 'the food due to staleness, and it is impossible for me to 
imagine a lack of ionization of these salts in food that has been eaten, 
and certainly food will not hurt you if you do not eat it. Sburvy 
has been attributed to an acid-forming diet, but McClendon, Cole, 
Engstrand and Middlekauff have shown that this factor is not 
responsible for scurvy. The germ theory of these diseases will 
probably be popular for a long time, since bacteria are always 
present, waiting for an opportunity to hasten the death of a weak- 
ened individual. It is therefore useful for purposes of discussion . 
to include among deficiency diseases those that have been cured in 
the presence of a vitamin-rich diet and have not been cured in 
the absence of such a diet. We will consider deficiency diseases 
of infants and adults. 
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Bickets is perliai^s the most common deficiency disease, frequently 
occurring in breast-fed infants. To quote a book MTitten before 
Funk’s ideas of vitamines were generally known, Miller states that, 
without doubt, rickets is to be regarded as a dietetic disease, and 
considers deficiency of butter fat as the most constant and potent 
cause. In treatment, among other things, he recommends milk, 
cream, butter, egg yolk and cod-liver oil. Tlicse fats are especially 
rich in the antirachitic vitamine. Since the bones are softened in 
rickets the child may not be able to take proper exercise or go out 
into the fresh air, hence the view that rickets is due to lack of 
exercise or fresh air. The motlier’s milk might be sufficient in anti- 
rachitic vitamine, and yet the child may have rickets, due to the 
fact that it was weaned too soon. The Fijians, who included some 
of the finest specimens of physical development in the human race, 
nursed their infants for three years, and as the mother’s milk be- 
came deficient in quantity, supplemented it with bananas. Rarely 
a mother in this country nurses her children for three years, but in 
savage Fiji it was a religious custom, and the taboo was placed 
on the mother in order to prevent the interference of the father. 
The prevalence of rickets among negi-oes may be due to the fact 
that the mother’s diet of corn bread and fat pork is deficient in 
antirachitic vitamine. The British Committee base their state- 
ments concerning rickets on the experiments of Mellanby on pups. 
Hess and Unger failed to cure rickety babies on cream, but did so 
on cod-liver oil. 

Xeropthahnia, kcraioviaJada or xerosis coiijunctivce infantum, 
an eye disease of infants that has been especially prevalent in the 
Scandinavian and other European countries dining the war, is due 
to lack of antirachitic vitamine, the deficiency probably being 
gi’eater than that required to produce rickets. It is accompanied 
by diarrhea. Sztark cites a case that developed after an exclusive 
diet of pea soup for fifteen months, and was cured in ten days on a 
diet of cows’ milk. 

Infantile beriberi occurs in infants nursing from mothers who have 
the disease, and whose milk is consequently deficient in antineuritic 
vitamine. 

Infantile scurvy is due to deficiency of antiscorbutic vitamine. 
To quote again from “previtamine literature” Miller states that 
the opinion most commonly held is that semwy is caused bj'" a diet 
which through sterilization has been deprived of its “fresh element” 
and recommends orange and grape juice in its treatment. The 
fact that scurvy may occur in breast-fed infants, indicates vari- 
ations in the antiscorbutic content of milk. 

Marasmus is often considered a dietetic disease. Miller states 
that not seldom the child has thrived on the breast for a month or 
two, and has then been weaned in order that the mother may go 
out to ivork, and from that time has gradually wasted. Eddy and 
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Roper claim that the addition of a powder rich in vitamines to the 
cereal food of marasmic babies increased tissue gi-owth. Vitamines 
are certainly necessary for growth, but so are other food con- 
stituents. 

Since the question of growth has been referred to, perhaps it is 
well to remember that for normal growth there is necessary not only 
vitamines, but also the secretions of ductless glands. It is well- 
knowr that the size of the ductless glands is greatly affected in 
deficiency diseases in man and animals. According to McCarrison, 
deficiency of vitamines in the diet leads to abnormalities in the 
secretion of the ductless glands. We know that iodin in the food 
is necessary for the normal functioning of the thyroid, and it is 
possible to imagine unknown constituents of the diet that may be 
necessary for the ductless glands. 

Pellagra may occur in breast-fed infants whose mothers have 
the disease, but it usually takes a long time to develop. 

Deficiency diseases of adults may be different from those of 
infants, because growth is complete, although many of these dis- 
eases characteristic of adults occur also during adolescence or 
infancy. 

IFar edema, also called famine edema or hunger edema, has 
been ascribed to lack of the antirachitic or fat-soluble vitamine, or 
other element in the diet. The fat content of the diet in war edema 
is not accurately known, but Guillermin and Guyot state that the 
total ration was sometimes as low as 800 calories, and it contained 
a very small proportion of fat, and that a decrease of 40 per cent, 
in body weight was common. Park has shown that it is readily 
cured by a return to the normal diet. War edema, or famine edema, 
as it is more often called, is not a new disease. Lusk refers to an 
account of it in France in 1817, just 100 years previous to the late 
outbreak in Germany and other European countries and Mexico. 
He also states that cases were cured in a week by the addition of 
100 grams of fat to the ration. It is stated that edema occurs when 
there is a decrease in blood-plasma proteins, and hence that decrease 
in protein in the diet may cause edema. A diet of 800 calories 
fed prisoners is naturally deficient in protein. The scorbutic 
sjonptoms observed by Beyerman in famine edema suggest scurvy 
or a complication of scurv3^ He states that the edema was cured 
by adding vegetables to the diet. Edema occurs in various defi- 
ciency diseases, and hence some confusion may arise in the classi- 
fication, but the large munber of cases of war edema that have 
occurred recently, indicate that it is a separate disease. Schitten- 
helm and Schlecht observed decrease in blood proteins in war edema. 

Beriberi is a form of multiple peripheral neuritis caused by a 
deficiency of antinem-itic vitamine, and is most prevalent in rice- 
eating countries. Wet beriberi is accompanied by edema, but 
in dry beriberi this is substituted by atrophy. As is often the case 
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in deficiency diseases, there may be gastro-intestinal distm-bances. 
The principal cause is too exclusive a diet of polished rice, and 
according to Fraser and Stanton, the substitution of undeiinilled 
rice, containing at least 0.4 per cent, of phosphorus, prevents the 
disease. It may be caused by too free use of any degermmated 
cereal. , The addition of canned goods to the diet may not prevent 
it. There is apparently not enough yeast in bread to prevent 
beriberi. Beans and peas are i^erhaps the most useful preventives. 
In the treatment of the disease, extract of rice-polishings and fresh 
yeast or autolyzed yeast have been used. Funk, Lyle, McCoskey, 
Caspe and Poklop observed a mild glycosuria in man on a diet of 
wlrite bread and polished rice. 

Scurvy was perhaps the first deficiency disease to be recognized 
as such. Captain Cook showed that it could be prevented by the 
use of fresh vegetables. Nansen and Johansen passed a winter 
on an exclusive meat and fat diet without scurvy. Stefansson 
clauns to have cured cases of scurvy by a raw meat diet. Appar- 
ently all fresh foods have traces of antiscorbutic vitamine. The 
juice of sweet limes or lemons is especially rich in this vitamine, 
and this fact has led to the development of a large industry for 
bottling lime juice. This preparation was not tested until recently, 
and was then found to be deficient. By some mistake, sour limes 
have been substituted for the curative sweet lunes, and the lime 
juice of commerce does not come up to expectations. 

Pellagra was called alpine scur\y by Italians, and has been 
shown by Goldberger to be a deficiency disease. By definition the 
disease is characterized by a sjunmetrical dermatitis, especially 
of those parts exposed to the sun, but this is not its most serious 
characteristic. The Avorst features of beriberi, scurvy and pellagra 
are the effects on the nei’A'^ous system. The hemon’hages in pellagi'a 
are in the nervous system, whereas in scurvy they are general 
(and may occur in the meninges). Sundwall has shoAvn that the 
tissue changes in pellagra are not specific, but are similar to those 
in animals on inadequate diets. In beriberi, pellagra and scuiwy 
gastro-intestinal disorders are present. In pellagra edema is ex- 
tremely localized, in scui'a^ it is associated Avith hemorrhage and 
in Avet beriberi it is more general. Pellagra is of veiy wide distri- 
bution and may be worldAAude. Since a patient with pellagra may 
live ten years, it is probably not due to complete absence of any 
dietetic constituent but to a slight deficiency. Whether tliis is a 
Autamine or an amino-acid, or both, has not been determined. 

Trench foot is attributed by Bruntz and Spillmann to lack of 
Autamines associated with life in the trenches, the predisposing 
cause being the diet, and the water-filled trenches causing the 
acute symptoms in the feet. 

Sprue Avas classed as a deficiency disease by Cantlie, aa4io found 
scur Ay in some cases. Brovoi states: ''In the open alluvial AA'^orkings 
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of a tin mine in the East Indies all of the employes are exposed to 
the same atmospheric conditions. The Chinese coolie is stricken 
with beriberi, his European overseer with sprue. In no essential 
condition, even in that of diet, are the circumstances of their daily 
life materially different. The treatment of sprue is essentially diet- 
ary. A milk diet, a raw fruit diet, a milk and fruit diet or a raw or 
rare meat diet is used. In any case the diet contains vitamines. ” 

ViTAiMiNES AND Appetite. In all animal experiments on a 
vitamine-deficient diet loss of appetite occurs. With human beings, 
psychological factors may enter ip so as to make it difficult to per- 
foim clean-cut experiments on this subject, yet the final loss in 
tissue substance in all deficiency diseases suggests that the appetite 
has been affected. We know that pure proteins, fats and starches 
have no taste, but we do not know whether vitamines have flavor. 
We do know, however, that the taste of milk changes on boiling 
and the taste of many foods changes by canning or drying. Why 
is it that some persons have been known to defy the cholera germ 
for a raw oyster and the typhoid germ for a salad, and to give their 
lives for a momentary tickling of the palate? There must be some 
great advantage in fresh foods or else the desire for them would be 
eliminated by natural selection. To the clothes-moth the age of 
food seems to make little difference, but when a man sits down to 
a meal of storage eggs, canned milk, jerked beef and hardtack it 
requires considerable hunger to whet the appetite. This craving 
fqr fresh food has probably saved more lives than are killed by 
germs. The hmnan race has existed for some time prior to the 
advent of food chemistry, and most people live nowadays without 
the aid of that science. Unquestionably the appetite has played 
some part in the preservation of the race. It seems probable that 
the person who is presented with an adequate choice of natural 
foods from infancy will choose an adequate diet, and that the cause 
of the deficiency diseases is that an adequate choice of foods is not 
always supplied to the table. In the case of animals this question 
has been tested. Eward allowed pigs free choice among a variety 
of foods, and in this way produced the largest pig for its age that 
was ever raised at the Iowa Experiment Station. A more rigorous 
experiment was made by Osborne and Mendel, since they did not 
use natural foods but purified components made into a biscuit. A 
rat presented with a more and a less adequate biscuit might eat 
for a few daj^s from the less adequate, but finally showed preference 
to the more adequate diet. These experiments did not refer to 
vitamines exclusively, but they show that an inadequate diet results 
in some change in the appetite. 

Food Substitution. According to Steenbock, fat-soluble-A is 
more abundant in yellow foods than in corresponding white ones. 
Yellow corn contained more than white corn, yellow oleo oil more 
than white fat separated from the same adipose tissue, yellow 
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sweet potatoes more than Avhite potatoes. The artificial coloring 
of butter maj" therefore deceive us as to its vitamine content. With- 
out doubt the operation of the Pure Food and Drugs Act and the 
work of the laboratories operating under this law have been of 
inestimable advantage to the public. Food chemistry has not 
reached a sufficient stage of development to be relied on exclusively 
in questions of food substitution. Feeding tests are necessary, 
and the preference of the public for natural products, on which 
feeding tests have been made by the human race, is well grounded. 
The work of food fakirs has been insidious. Take the question of 
oleomargarin. The early products coming under this label in this 
countrj'^ contained a large percentage of oleo oil, which is rich in the 
fat-soluble vitamine. Little by little the proportion of such oleo- 
margarins has decreased and perhaps the majority of oleomargarins 
today are made from cottonseed and cocoanut oils and are defi- 
cient in fat-soluble vitamine. Galicians eat lard on their bread, 
but it is said that the black bread thej’^ use contains some fat-soluble 
vitamine from the rye germ. Negroes have a particular fondness 
for pork fat and white cornmeal bread, and this may be the chief 
cause of the prevalence of rickets in negro babies, since the diet of 
the mother does not contain enough fat-soluble vitamine to be 
transmitted to the milk. In a milk-canning factory in this country, 
skimmed milk and vegetable oils were run through a homogenizer 
and canned as milk compound. The cook may see the label on the 
artificial milk or butter, but the defenceless boarder does not even 
have the satisfaction of reading his sentence. Another deception 
is the soaking of dried green peas in water and then canning them. 
The Pure Food and Drugs Act does not allow the picture of a pea- 
vine to be place'd on these cans, but the average consumer is not 
familiar with such distinctions in labels. 

In natural foods a sweet taste is associated with fruits that are 
rich in antiscorbutic vitamines. If we may suppose that the taste 
for sweets is inherited, our savage ancestors may have eaten raw 
fruits, just as the monkeys in the jungle do nowadays. Most of 
the sweet food and drinks of moderp man are made from sugars 
and molasses and honey that are free from vitamines. Coffee and 
its substitutes and tea, malted or distilled liquors, wines and car- 
bonated drinks with synthetic flavors are deficient in vitamines. 

I ordered a meal in a “pure food restaurant” and received 
various fake dishes, including an imitation beafsteak made of 
degerminated cereals. The fact that we use milk with cereals is 
probably what saves us from disaster. One is reminded of the old 
story of the soup-stone: A man knocked at the kitchen door and 
said he was introducing soup-stones. The stone was to be boiled in 
water, and he demonstrated it to the housewife, suggesting various 
ingredients that might be added ..to it. These were promptly pro- 
duced by the enthusiastic housewife and the man drank the soup, 
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leaving her the stone. Cereals foim the basis of our diet, but scurvy 
develops when they are used as substitutes for potatoes or other 
vegetables, as occurred in Glasgow, Newcastle and other cities 
during a potato shortage during the war. In one institution in the 
United States there were 200 cases of scurvy on April 1, 1916, 
following two months’ reduction of the potato and other vegetable 
ration to one-half. 

The Milk Question. The rise in the cost of living, more than 
the rise in the cost of milk in particular, has led to a reduction in 
the consumption of milk by families with small incomes. Harris 
records data from 2084 families, representing in nationality and 
income a typical cross-section of New York City in the summer of 
1918. In 14 per cent, of these families milk was entirely eliminated , 
from the children’s dietary. McCollum has repeatedly emphasized 
the advantage of milk in the diet. Mendenhall states that every 
child from eighteen months to twelve years of age is better for 
having one and a half pints of milk in its daily diet, and that fluc- 
^tuations in the demand for milk or diminished use of milk throughout 
the country will inevitably result in a lessened production, and that 
the loss of our herds at this critical period would be a calamity. 
Hart and Steenbock call attention to the use of milk as a supplement 
to cereal foods. Milk makes up the deficiency of cereals in vitamines, 
salts and certain amino-acids of the proteins. The United States 
Food Administration calls attention to the fact that milk compares 
favorably with other animal foods in price per gram of protein and 
in price per calorie, and that there is only enough milk consumed 
in this country to give each person a little more than half a pint per 
day. Twenty and more years ago a professor of mathematics used 
to tell a story of being hard up in his college days. He calculated 
that he would have ten cents a day to spend for food, and that the 
highest nutritive value could be gotten from ten cents’ worth of 
milk. Practical experience, however, suggested a change to five 
cents’ worth of milk for nourislrment and five cents’ worth of mince 
pie to “stay with” him. 

The chief value of milk lies in the fact that it is a complete food 
and does not require any balancing of components or any pre- 
^ cautions to include the minimum requirement of any constituent. 

I have never found a species of cooks who would calculate or weigh 
or balance any food constituents except under immediate compulsion. 
With a milk diet for the infant and a modicum of miUc in the diet 
at all other ages the expense of calculation of dietary constituents 
is eliminated, and milk even at a high price may be worth buying 
in order to avert the danger of malnutrition and doctors’ bills or 
loss of efficiency. It is an open question, however, whether cows’ 
milk has been beneficial to infants in general. During the famine 
resulting from the siege of Paris the infant mortality fell 40 per cent., 
due to tlae fact that mothers nursed their own infants. A similar 
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decrease occurred duiing tlie gi'eat Lancaster cotton famine, due to 
the fact that the mothers could not work in the factories and did 
not have the money to buy cows’ milk for the infants. Dining the 
recent occupation of Lille by the Germans, when the adult popu- 
lation lost about 40 per cent, in weight, there was a reduction in 
infant mortality, due to tlie fact that the motliers nursed then own 
infants. In the absence of mothers’ milk, however, cows’ milk is 
the best food for infants, but it is better to feed the cows’ milk to 
the mother if she can nurse her child. 

Army Rationing. It seems probable that the chief point of 
attack of faulty nutrition on the military strength of a nation is on 
the infant males. Crooked bones, bad teeth and other deficiencies 
may result from faulty feeding of prospective soldiers. If the 
soldier going into action has a well-nourished body to begin with a 
short campaign on very defective rations may not lead to serious 
consequences. The protein, fat, mineral salts and vitamines stored 
in the body may be drawn on to make up the deficiency. It is often 
stated that the body cannot store protein, and it is true that protein 
is not stored in the same way that fat is; but the protein of the 
muscles may be drawn on for a considerable period, as has been the 
case in millions of persons during this war. 

The ration allowed the army by Congi’ess has been subject to 
many variations. The soldier eats what he can get, but must 
necessarily be influenced by the ration allowance. During the 
Revolutionary War conditions were very variable. In 1780 the 
American Army was increased by the addition of the French 
Division (5000 men), who landed from transports with over 600 
cases of scurvy among the soldiers and 1000 cases among the sailors 
after a voyage of two months and nine days. 

In 1775 fresh milk was included in the army ration, ,but since 
it could not always be supplied a revision of the ration was soon 
necessary. In 1798 Congress fixed the ration at 20 ounces of beef, 
18 ounces of bread and an allowance of salt, soap and candles. 
Food profiteers made a liberal interpretation of the words “bread 
and beef,” so that the Surgeon-General thought it necessary to 
report unfavorably on the results. The two staple articles of the 
ration have remained practically unaltered in quantity until the 
present day, but later Congresses allowed liquor and specified sub- ' 
stitutes for beef. In 1818 the President was authorized to make 
changes in the ration other than increase in cost, and in 1834 he 
substituted coffee and sugar for the liquor component. Temporary 
increases for the period of the Civil War were made, but except 
when raids were made on food stores the nutrition of the troops 
was not ideal. Owing to the large proportion of preserved food, 
including flour, salt meat, desiccated vegetables, canned milk and 
coffee extract, 30,741 cases of squrvy ivere recorded among white 
troops. In 1890 a pound of fresh vegetables was added to the ration 
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and in 1908 the present garrison ration was authorized, which is of 
sufficient cost and allows sufficient substitution to furnish an 
adequate diet. The savings privilege in rationing in garrison, 
authorized in 1910, was abused to such an extent that it was dis- 
continued April 1, 1919, and all substitutes are purchased through 
the quartermaster arid the savings revert to the Government. 

About the only data we have of the nutritive balance of our 
soldiers are their weight records. According to Munson the average 
peace-time recruit gains about 2.8 pounds in the first three and a 
half months of military service. Similar figures for the National 
Army, compiled by Hildebrandt, show a gain of 6.4 pounds in the 
first four months of military service. The total gain during the 
war has been reported as twelve pounds per man. Such figures are 
encouraging, considering the fact that some of the recruits were 
undernourished at the time of enlistment. If the added weight is 
not necessary for muscular strenght it is useful in raising the resist- 
ance to disease and famine. The army has experimented with an 
emergency ration, consisting of a dried mass of chocolate, eggs, 
milk and sugar that has a high protein and calorific value, but no 
one has been able to eat it for more than three successive days. 
When water only is available a reduction of a pound a day in body 
weight occurs in warm weather and more as the weather turns 
colder, and a few pounds excess body weight form the best emer- 
gency ration, since accidental loss is eliminated. Owing to the fact, 
however, that carbohydrate is stored to a very limited extent in the 
body, the use of hardtack, if available, is advantageous. 

I have had opportunity to compute the protein, fat, carbohydrate 
and total calories per man per day in a large number of army 
messes and have studied the data compiled by the Food Division, 
and in the majority of the few cases of deficiency noted, have found 
that the mess sergeant was inaccurate in his accounts or wasTrying 
to produce an impression on the- inspectors. In some cases the 
soldiers and their mess officers complained of the food. The chief 
ground of complaint was that there was not a sufficiency of fresh 
fruit and vegetables. I computed the mineral constituents, and 
especially the acid-base balance, of these messes, and found them 
usually acid. Certain foods, however, which yield a basic ash 
(dried beans, for instance) were served too frequently to please the 
soldiers. It was not the character of the ash of the food which 
Jufluenced their comment, but its freshness. Certain national 
guard companies had company funds sent them from their home 
towns. I found some of these companies at Camp Cody, N. M., 
spending thirty cents per man per day for fresh milk and a more 
variable sum for fresh California fruit. A certain officer having 
about 2200, men in his command found inefficiency in one or more 
of his mess^ sergeants and decided to run the messes himself. He 
made up bills of fare for twenty-one meals and ordered all mess 
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sergeants in liis command to use them. The foods listed were those 
can-ied by the quartermaster and there was a conspicuous absence 
of the fresh fruits and vegetables of the local markets. I found the 
order to use the menu evaded more frequently the farther the mess 
was from headquarters, and at the end of ten days the scheme was 
abandoned. If the desires of the soldiers may be expressed in 
chemical terms, they desired vitamines, and especiall}^ antiscorbutic 
vitamines. 

Whereas the ration allowance for soldiers on duty has been 
based on the price of food, and the same was originally allowed for 
sick soldiers, during a certain period each base hospital was allowed 
a fixed sum of monej'" for each sick soldier on its rolls. On June 
1, 1918, the ration allowance for a sick soldier was fixed at fifty cents. 
In some of the larger hospitals savings were made, but the smaller 
hospitals reported that the allowance was not sufficient. I have 
no records for the same hospital covering a long period, but by 
combining data from three hospitals some comparisons may be 
made. These data are from Camp Pike, Ark., June, 1918, Camp 
Cody, N. M., August, 1918, and Camp Fremont, Cal., November, 
1918. Dmlng this period there was a general rise in the cost of food, . 
and to meet this, reductions in the higher priced articles of food were 
made. In June 13 ounces of fresh meat per ration were served, in 
August 7 ounces and in November only 3.2 ounces. In June 2.5 
eggs per ration were ser^^ed, in August 1.2 and in November 0.4. At 
Camp Fremont from August 1 to September 1 the rise in price of 
fresh eggs was from 52 to 89 cents per dozen, of fresh milk from 
23 to 40 cents a gallon and of oranges from 6 to 13 dollars a crate. 
At the end of this period the fixed allowance was superseded by a 
sliding scale system based on the local cost of the garrison ration 
plus a certain percentage that was greater the smaller the hospital. 

The above remarks apply to the army in this country, but the 
United States troops in other countries have not always fared so 
well. Beriberi among the Philippine scouts gave occasion for an 
order that the meat ration was to be eaten and that the. rice was 
to be undermilled (Chamberlain). Riddell, Smith and Gutierrez 
reported 60 cases of beriberi in the United States Ai'my in Porto 
Rico November, 1918. Potatoes, beans and canned meats and 
vegetables were supplied the troops, and these data led to the sup- 
position that the reduction in vitamine by canning may have been 
a factor. 

The fly problem is serious in the army. Ball has shown that the 
house-fly may be carried 100 miles by the wind. I have seen squads 
of soldiers swatting flies in mess halls when the civil authorities 
allowed a mountain of horse manure to remain two miles outside 
of camp. ' 

^ . Discussion. Observations, some of which are reported in this 
paper, have led me to believe that the nutrition of some individuals. 
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especially infants, is not ideal, and that the high cost of living is 
leading to worse nutrition. A large part of the population has 
unconsciously depended on the presence of milk in an otherwise 
inadequate diet, and the decrease in milk consumption that is now 
taking place is to be viewed with alarm. The supply of fresh 
green vegetables is not sufficient to be a substitute for milk. Grass 
is not adapted to hmnan alimentation except in the form of sprouted 
grass seeds. In the sprouting of seeds vitamines are syntheized 
in the young leaves and a quick crop of vitamines may be obtained 
without the necessity of planting the seeds in the ground. Mc- 
Clendon, Cole, Engstrand and Middlekauff have most recently 
studied the question of sprouting .cereal grains. Wheat or rye, 
sprouted until the shoot extends an inch beyond the grain and 
heated in water to 70° to gelatinize the starch, forms a cheap and 
convenient and palatable source of vitamines. The seeds may be 
freed from bacteria before sprouting (Braun and Duggar and Davis). 
Since beef fat is about as valuable a source of vitamine as butter is, 
beef drippings and fat should be eaten rather than thrown in the 
garbage can, and the same applies to some other animal fats. Pro- 
longed cooking of fresh foods should be discouraged, but all canned 
goods should be heated to boiling before serving, in order to destroy 
toxins of Bacillus botulinus that might be present, unless a com- 
petent inspection of the goods has been made. 
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THE CURE OF HOOKWORM INFECTION. ^ 

By John L. Kantor, M.D., 

CHIEF IN DIGESTIVE DISEASES, VANDERBILT CLINIC, COLUMBIA UNIVERSITY, 

NEW YORK CITY. 


During the recent war there were admitted to the author’s 
gastro-iiitestinal service at the United States Army General Hospital 
No. 14, Fort Oglethorpe, Georgia, 393 cases of ankylostomiasis, over 
one-fourth of which had received previous and obviously unsuccess- 
ful hookwonn treatment. This large proportion of failures is due, 
in our opinion, (1) to the real difficulty of achieving a complete 
cure quickly by the methods of treatment heretofore in vogue, and 
(2) to the lack of sufficient observation after treatment, owing in 
turn to the absence of satisfactory scientific data on which the pre- 
cise criteria of cure could be based. It has been our endeavor to 
remedy both these defects, the former by the development of the 
intra-intestinal tube treatment already described^ and the latter 
by means of the most intensive studies of the results of therapy 
that we could possibly make under army conditions.® 

As soon as a hookworm suspect was admitted to our service, 
and before any treatment was given, stools were sent daily to 
the laboratory until the diagnosis was confirmed beyond question. 
After treatment, specimens were similarly examined, every other 
day, as a rule, until an interval of twenty-eight days had elapsed, 
unless they were reported positive before that. For the purposp of 
compiling the statistics presented in this paper, all incomplete 
observations have been entirely discarded. Our conclusions, 
accordingly, are based on 231 cases, all of which were observed 
twenty-nine days or over (up to two hundred and twenty-eight 

^ ’ Read before the Duval County Medical Society, .Jacksonville, Fla., Oct. 28, 1919. 

- Kantor, J. L.: The Intra-intestinal Tube Treatment of Hookworm Infection, 
Jour. Am. Med. Assn., 1919, vol. Ixxiii, 1181. 

“ At the time this work was carried on, Lieut.-Col. Calvin D. Cowles, Jr., of the 
^gular army, was in command, of the hospital. Dr. Lewis C. Ecker, of Washington, 
D. ,C., was .in charge of the medical ser\dce. Drs. Burrill, Dunning, Paul, Hill, 
Hughes, Swan,' Hagler, Rudbeck and Mahoney were at various times associated 
Mth the gastro-intestinal section. Dr. Le Roy Smith was in charge of the labora- 
tory. The actual stool examinations, a task of great magnitude, were very capably 
performed by Mr. E. A. Piper. ' 
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days in one instance), and no case is reported as a cure that did not 
•show an average of ten to fifteen consecutive negative stools during 
a period of four weeks after treatment. Some of the cured cases we 
were able to follow for a much longer time, one soldier having his 
twenty-fourth negative stool one hundred and thirty-six days after 
treatment. 

The first problem that engaged our attention in a preliminary 
way was the absolute diagnosis of the existence or absence of infec- 
tion in a given case. Thanks to ICofoid and Barber’s loop-flotation- 
brine method of examining stools for ova,-' an extremely delicate 
laboratory procedure was already at our disposal. We accordingly 
endeavored to detennine how many negative stool examinations 
should be demanded before a given Southern soldier could be pro- 
nounced hookworm-free. Obviously a single examination could 
not reasonably be expected to reveal every infection either because 
of errors unavoidable in a large series, because of very slight infec- 
tions or because the worms were not constantly ovulating. The 
question was really one of importance not only because we had to 
be sure of our control methods, but because the reinfection of any 
case, treated or untreated, had to be taken into consideration. 
With these objects in mind it was arranged that all Southern 
soldiers admitted to the medical service of the hospital for the period 
of one month were to have their stools examined five times (on 
' approximately five successive days) or until positive, whereas all 
patients admitted to the surgical service during the same period 
were to have but a single stool examination. As a result, of the 
408 medical cases examined, 63 were found positive after the first 
stool, 17 more after the second, 12 more after the third and 3 more 
each after the fourth and fifth — a total of 98 positive cases, or 24 
per cent, of the number examined. On the other hand but 32 of the 
231 surgical cases were found positive with the single stool method, 
a percentage slightly under 14. In other words the five-stool method 
gave an increased incidence ob'over 9 per cent., and an increased 
efficiency (as between the two methods) of almost 40 per cent. To 
crystallize the importance of this, we found that one-quarter of the 
returning troops were still hookworm-infected bj’^ the five-stool 
method, whereas but one-seventh of the men would have been 
pronounced positive by a single stool examination. 

In this connection it should be stated that the procedure recom- 
mended above is designed to reveal infections only in untreated cases 
or in those whose last treatment took place at least six weeks or two 
months before the examination. It is of course well known that 
vermifuges have the property of depressing the egg-laying function 
of parasites, but the exact duration of this “negative phase” in the 
case of the female hookworm seems to be a matter of uncertainty. 

* Kofoid, C. A., and Barber, M, A.: Rapid Method for the Detection of Ova 
of Intestinal Parasites in Human Stools, Jour. Am. Med. Assn., 1918, Ixxi, 1557. 
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In order to throw more light on this interesting question an analysis 
is presented of 100 cases which were reported positive after having 
received treatment bn this service. (See Table I.) The drug used 
was oil of chenopodimn in doses averaging 3. c.c. by tube and 2 c.c. 


TABLE I. — .SHOWING DAYS ON WHICH STOOLS FIRST BECAME POSITIVE 
AFTER 100 UNSUCCESSFUL HOOKWORM TREATMENTS,® 


Days after 
treatment. 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 
17 
IS 

19 

20 
21 

22 
23 
, 24 

25 

26 

27 

28 


No. of cases 
positive. 

18 

19 

13 

11 

3 

3 

4 
1 
4 
2 
2 

2 

2 

1 

1 

1 

2 

1 

I 

2 

2 

Q 

2 

1 

1 

0 


Weekly total 
percentage. 

1 1st 'week, 61 


2d week, 81 


) 


3d ■week, 90 


4th week, 98 ^ 


29 0 

30 1 

31 0 

32 0 

33 0 

34 0 

35 0 


5tli ■week, 99 


36 0 

37 0 

38 0 

39 0 

40 1 


6th week, 100 


by mouth in capsules. Stools were examined every other day, and 
in many cases daily, until they came back positive or until an 
interval of at least four weeks had elapsed after the day of treat- 
ment. ^ Since the roentgen ray and other means of studying bowel- 
emptying have shown that it may take up to seventy-two hours 

^ Positive results within the first three days are disregarded, Seo tpxt. 
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for the complete evacuation of a given meal, ah arbitrary tliree-day 
limit was established, on the assumption that this would be suffi- 
cient for the discharge of all ova produced by worms that had been 
destroyed by the vermifuge. Accordingly, in the case of stools 
reported positive within this limit judgment as to cure or failure to 
cure was suspended until this interval was passed. Subsequently, 
if the positive results persisted, the case was pronounced uncured; 
or, if the stools remained negative for at least four weeks, the case 
was called cured. In every instance the period of four weeks was 
reckoned from the last positive stool, the total observation interval 
being thus lengthened to thirty-one days when the stool came back 
positive on the third day after treatment. It will be seen from a 
study of the accompanying table that observation for four weeks 
is by no means too long if one wishes to know whether a cure has 
acutallj’’ resulted from a given treatment. As it is we have records 
of 2 cases which became positive only in the fifth and sixth weeks 
respectively, and bj^ no means all our cases were observed for so 
long a period. In brief, 98 per cent, of our positive cases (or failures 
to cure) became such within four Aveeks, 90 per cent., within three 
weeks, SO per cent., within two weeks and only 61 per cent. Avithin 
the first Aveek. It folloAVS that an indiAudual reported as negative 
Avithin the first Aveek after treatment may have more than one 
chance in three of coming back positiA^^e at some subsequent exami- 
nation. That many cases Avere erroneously considered cured after a 
routine hookAvorm treatment as carried out in the various amij’’ 
organizations goes almost Avithout saying, hloreover, A\dien the 
question of reinfection arises one must be particularly careful that 
the original disease Avas actually cured in the first place. , 

In this connection Ave should like to point out still another 
possible source of error in diagnosticating the cure of liookAvorm 
infection. In their extensiA'^e study of this disease in the Orient, 
Darling, Barber and Hacker® presented a method for grading the 
A’-alue of any particular foim of hookA\mnn treatment by coinparing 
the number of Avomis remoA'’ed by a first treatment Avith the total 
nmnber of Avorms remoA’’ed by subsequent treatments. This method 
Avas further deA'^eloped into an “elficienc}'^ index” by IvnoAAdton 
Avorking in Kofoid’s service.^ Admirable as this procedure is for a 
comparatiA'^e study of treatment methods it should by no means be 
translated into a criterion of cure for the disease, the Aveak point 
in the efficiency index method being that further examination of 
stools presumably ceases as. soon as any particular treatment fails 
to reveal the presence of Avorms.in the excreta. As alreadj'^ explained 
in the author’s previous communication all forms of treatment by 
mouth haA'^e the common objection that the vermifuge is not 
delh'^ered directly at the site of infection. Hence the chance of 

^ The Treatment of Hookworm Infection, Jour. Am. Med. Assn., 19 IS, Ixx, 499. 

^ Knowiton, R. H. : Hookworm Infection among Troops, Ibid., 1919, Ixxii, 701. 
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missing the worms partially or even entirely is by no means merely 
academic. The following case is cited as an example: 

Case B 208. — ^Had three treatments, presumably by thymol, 
before entering the army. 

Fourth treatment February 26, 191.9, 2 c.c. oil of chenopodium 
in freshly filled hard, gelatin capsules. Eighty ivorms recovered from 
resulting stools. Subsequent stools positive for ova for eight days. 

Fifth treatment, March 7, same as fourth, eighteen worms recovered. 
Subsequent stools positive on fifth and seventh days. 

Sixth treatment, March 18, same as previous, no loorms recovered. 
Stools, however, positive on second, third and sixth days. 

Seventh treatment, March 27, same as previous no 'ioorms re- 
covered. Stools positive on second, fourth and sixth days. 

Eighth treatment, April 5, same as previous, twenty worms ^ recov- 
ered. Stools negative for eight days more, at which point 
observation discontmued. Final result undetermined. 

We were again and again impressed with this failure to cure after 
any of the utual forms of mouth treatment. Indeed, the same con- 
elusion is reached from a study of any of the more careful work that 
has been reported in the literature. Thus in the severer types of 
infection encountered by the original Porto Rico Commission® the 
majority of cases were not cured before four doses of anthelmintic 
had been administered and there ate examples of twenty-two, 
twenty-three and twenty-five treatments being given without 
cming the infection. More recently the International Health 
Board, after a four years’ intensive campaign in the West Indies,® 
is able to report only 50 per cent, of cures after two treatments. 
Our own experience with the mouth treatment of the relatively mild 
infections found in the army was not very encouraging. Of the 87 
cases treated by the mouth method (2 c.c. oil of chenopodium in 
freshly filled hard capsules) we could prove a cure in onl}^ one-half, 
this notwithstanding the fact that each man was observed and 
treated for a period of four weeks or more. If still positive at the 
end of this observation the patient was either discharged uncured 
or given tube treatment. As a matter of fact> 5 cases were still 
positive after six treatments, 3 after seven and 2 were left doubtful 
(owing to insufficient observation) after eight. 

On the other hand our experience with the intra-intestinal tube 
method conyineed us of its superiority over the usual forms of 
mouth treatment as a means for the rapid and complete eradication 
of hookworm disease. Of 137 cases treated by the tube we were 
able to prove a cure, despite the difficulties in observation, in over 
87 per cent. Perhaps still more noteworthy is the fact that fully 

s Ashford, B. K., and Igara^•idez, P. G.: Uncinariasis in Porto Rico, Senate 
Document 808, W’ashington Government Printing Office, 1911, p. 162. 

= Howard, H. H.: The Control of Hookworm Disease by the Intensive Method, 
Publication No. 8, Rockefeller Foundation, New York, 1919, p. 75. 
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SO per cent, were cured by the first treatment as compared with 34 
per cent, by the mouth method. FurthermorCj although the mouth 
method failed in our hands after even a sixth and seventh repetition 
onI.y one tube case had to go on to a third treatment, the rest being 
cured in one or two sessions. 


TABLE II. — SHOMHNG COMPARATIVE RESULTS OF MOUTH AND TUBE 

TREATMENTS. 


Treatment. 

No. of cases. 

Percentage cured 
separately by each 
treatment. 

. 

Percentage uncured 
of all cases. 

Mouth. 

Tube. 

Mouth. 

Tube. 

Mouth. 

Tube. 

1st treatment .... 

SSxi 

1.37 

43 

80 

86 

19.0 

2d treatment .... 

70 

10 

IS 

90 

65 

0.7 

3d treatment .... 

37 

1 

32 

100 

29 

0 

4th treatment .... 

14 


21 


17 


5th treatment .... 

n 


11 


9 


0th treatment .... 

5 


0 


6 


7th treatment .... 

3 


0 

. . 

2 


8th treatment .... 

2 


•> 

* • 

? 
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It remains to point out still another advantage of the tube technic. 
It will be observed, by referring again to Table II, that 34 per cent, 
were cured by taking the first mouth treatment, 18 per cent, by 
the second, 32 per cent, by the third, 21 per cent, by the fourth, 
11 per cent, by the fifth and none at all by the sixth, seventh 
and eighth. In other words the chances of being cured became ' 
progressively less hopeful as treatment was continued. This 
result is undoubtedly due to errors residing in the rationale of 
the mouth method, the reason for the fifth failure being just as 
great as for the first. Such a persistent disappointment might, for 
example, be due to the patient having achylia gastrica, in which case 
the associated hypermotility might caiTy the capsule far into the 
ileum before its dissolving. On the other hand the soundness of 
the principle underlying the tube treatment is further vindicated 
by what might be called its cumulative efficiency, 80 per cent, of 
the first treatments being successful, 90 per cent, of the second and 
fully 100 per cent, of the third. 

Encouraged by the above experience the author feels justified in 
recommending the tube method as worthy of trial by the profession. 
Two treatments, given a week apart, should be sufficient to cure 
most cases. At first the method should undoubtedly be used only - 
in hospitals, whether civil or military, or in the homes of patients. 

“ Most of the previously untreated cases were given tube treatments, hence the ■ 
relatively small number of first mouth treatments. On the other hand, almost all 
the previously treated cases were given mouth treatments with the- exception of a 
few not included in this table. 
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After its safety and usefulness are further demonstrated by added 
experience, and perhaps after appropriate modifications and 
improvements in the technic, it may not be too much to hope that 
the tube treatment will ultimately become the method of choice 
in the eradication of hookworm infection. 

Summary. 1. An individual from a hookworm district should 
not be pronounced hookworm-free until a series of at least five 
negative stools has been obtained, and then only if the last treat- 
ment took place six weeks or more previously. 

2. The “latent period” after treatment, i. e., the period in which 
the egg-laying function of the hookworm is depressed by the vermi- 
fuge so that the persistence of worms cannot be revealed by stool 
examination, may extend up to six weeks. However the great 
majority (98 per cent.) of cases become positive again within four 
weeks after treatment. 

3. The usual form of treating ankylostomiasis with drugs given 
by mouth has been shown to be unsatisfactory, even relatively 
mild infections resisting as many as seven or eight treatments. 

4. Much more efficient results can be obtained by the method of 
intra-intestinal tube treatment, owing to the fact that the full, 
concentrated dose of vermifuge is delivered precisely at the point 
of infection. Instead of 34 per cent, of cures, as in the case of a 
first mouth treatment, fully 80 per cent, are cured by a first tube 
treatment. Only one repetition is necessary for the relief of the 
great majority of infections. 


THE TREATMENT OF CATARRHAL JAUNDICE BY A RATIONAL, 
DIRECT AND EFFECTIVE METHOD.^ 

By B. B. Vincent Lyon, A.B., M.D., 

CHIEF OP CLINIC, OASTRO-ENTEROLOQICAL DEPARTMENT, JEFFERSON HOSPITAL; 
ATTENDING PHYSICIAN, METHODIST HOSPITAL, PHILADELPHIA, PA. 


I DESIRE to present in this paper a rational, direct and effective 
method of treatment of catarrhal jaundice. I say a direct method 
to draw attention to the contrast between it and the usual symp- 
tomatic or expectant plan so commonly employed in treating these 
cases. 

I will limit my subject to the treatment of catarrhal jaundice 
by this new method, with a passing allusion to the treatment of 
other more important conditions of the biliary tract. 

The diagnosis of catarrhal jaundice, as a rule, does not offer 

^ Read before the Philadelphia Clinical Association October 27, 1919. This is 
the second of the series of articles on the diagnosis and treatment of diseases of the 
biliary tract. 
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many difficulties. This tj'pe of. jaundice usually develops in a. 
young person and more often in young men than' in women. There 
is frequently a history of several days or weeks of a preceding 
gastro-intestinal disturbance, Avhich with careful questioning can 
be traced to some definite cause. The patients are often conscious 
of the gastric discomfort, evidenced by epigastric distress and sore- 
ness after eating and associated sj-mptoms of bad taste, furred 
tongue, increasing constipation, sour eructations, belching and flatu- 
lenc.y. The jaundice appears graduall.i', usually noticed first in 
the whites of the eyes, often first called to the patient’s attention 
by other people. Later there is a gradual deepening of the jaundice 
elsewhere. Less frequently the jaundice appears rapidljq almost 
overnight. The degree of jaundice varies in proportion to the 
catarrhal swelling of the common duct and the consequent degree 
of obstruction to the exit of the bile into the intestines. Even when 
the jaundice is extreme the symptomatic discomfort is relatively 
slight; increasing lethargy, mental hebetude, drowsiness, distaste 
for food and occasionally soreness over the liver. In the deeper 
states of jaundice itching of the skin may be troublesome and 
occasionally patients may complain of “seeing yellow.” As a rule 
this is all. When in addition there is complaint of feverishness 
and chilliness and more definite pain there is probably infection 
plus catarrh. There is generally noticed jaundice, furred tongue, 
sore epigastrium, sometimes an enlarged liver, perhaps sore to heavy 
percussion. It is seldom that the gall-bladder is jialpable or the 
spleen enlarged. The pulse is generally slow and the temperature is 
normal or subnormal. Objectively, too, we notice the bile-stained 
and scanty urine and the stools seemingly acholic. I say seemingly 
because on chemical and microscopic examination of the stool we 
ma.y find that bile is coming through, although in lessened amount, 
and the pale, pasty appearance of the stools is due to the failure of 
fat digestion. Fermentation of the stool may be conspicuous and 
the odor is sour and offensive. Constipation is the rule, but there 
may be diarrhea due to the gastro-enteritis. The blood picture is 
normal, as a rule, except when the catarrhal jaundice is compli- 
cated by an already existent anemia or infection. The only constant 
abnormal phenomenon is the prolongation of the coagulation time. 
Cabot- calls attention to the frequency of the loss of weight that 
occurs during the course of many cases. This has not been con- 
spicuous in the cases here reported. This is the picture of catarrhal 
jaundice. The diagnosis is usually confirmed by the benign course 
which rarely exceeds six to eight weeks even in untreated cases 
and the majority terminate in recovery. I do not intend to enter 
into a discussion of the differential diagnosis between “simple” , 
catarrhal jaundice and the jaundice designated toxic, infectious, 

- Differential Diagnosis, Philadelphia. 
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V 

epidemic or metabolic, ilor to discuss the validity of the so-called 
entity of Weil’s disease nor to reopen the controversy between 
hepatogenous and hematogenous jaundice. It is interesting, how- 
ever, to see the increasing tendency to consider jaundice, of what- 
ever type, of hepatogenous origin. I do not desire to discuss the 
various avenues of infection of the biliary apparatus and their 
relative frequency. Suffice it to say that the gall-bladder and ducts 
may derive their infection through the portal veins, through the 
systemic blood, tlirough the Ijnnphatics, through the serosa from 
direct contact with infected neighborhood peritoneum, and finally 
by direct ascending infection of the common bile duct from the 
duodenal zone. I do desire, however, to emphasize the frequency of 
this last avenue of infection in catarrhal jaundice, based upon the 
study of this and other groups of cases. 

For the proper understanding of the various conditions and infec- 
tions of the biliary tract, reference is directed to the discussion of 
the subject by A. 0. J. Kelly^ in his Mutter Lecture, delivered in 
1905. An able article on epidemic jaundice has been contributed ' 
by Barker and Sladen.^ Their attached bibliography will serve to 
amplify our knowledge of this interesting condition. It is instructive 
to delve into the history of jaundice.^ The literature is simply 
voluminous, but we refer particularly to the monograph on jaundice 
by Harley,® published fifty-seven years ago, the clinical lectures by 
Sir Heiwy Marsh,’’ and to the exhaustive monograph of Legg, 
entitled The Bile, Jaundice and Bilious Diseases J 

My special concern is to bring forward a method of rational, 
direct and effective treatment of catarrhal jaundice. To treat 
disease intelligently and effectively we must have a rational con- 
ception of the life history and etiological and pathological factors 
of each given disease modified by an appreciation of the histologj'^ ' 
and anatomy of the tissues diseased. Our present conception of 
the pathology of catarrhal jaundice is that it develops from the 
extension of a gastroduodenal catarrh, passing upward into the 
temiinal portion of the pars intestinalis, eausing edematous swell- 
ing and congestion, and an increased production of mucus in 
the common bile duct, with often a plug of inspissated mucus 
corking up the ampulla of Vater. Owing to the exceeding rarity 
of deaths from catarrhal jaundice our opportunities to verify 
this conception at the postmortem table have been limited. 
Osler,^ however, observed a case which at autopsy showed the 
common bile duct obstructed with inspissated mucus at its 
terminal portion and slightly distended above. The hepatic duct 


’ Axi. Jotju. Med, Sc., September and November, 1906. 

■* Johns Hopkins Hosp. Bull., October, 1909, xx, 223. 

5 Toxic Jaundice, Proc. Royal Soc. Med., October 1, 1916-1917. 

® Jaundice, the Pathology and Treatment, Walton and Maberly, London, 1863; 
' Clinical Lectures, London, 1867, vol. i. 

* Legg, J. Wickham;' The Bile, etc.. New York, 1880. 

® Practice of Medicine. 
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was also distended. More recently Eppingei’i® described such an 
autopsy in which it was found that the occlusion of the common 
bile duct was due to a hyperplasia of the l^^nphoid tissue of the 
ductal mucosa, especially in that fraction of an inch which rmis 
diagonally within the wall of the duodenum. He also found 
dilatation of the biliarj’’ ducts above this point. Eppinger and 
others believe that this Ijmiphoid tissue acts as a defensive mechan- 
ism against infection, as does the Ijunphoid tissue in the tonsils, 
the bronchial lymph glands, the appendix, etc. The swelling, 
congestion and edema and mucous catarrh may progress higher in 
the common duct and into the cystic and hepatic ducts. This 
doubtless occurs in the cases of catarrhal jaundice of more prolonged 
duration, for it is easily conceivable that duration of tlie jaundice 
may run parallel to the extent as well as to the degree of duet 
catarrh. And what is the etiological factor primarily responsible 
for this catarrh? A catarrhal gastritis and a catarrhal duodenitis! 
There are no doubt mild cases of jaundice produced by pressure 
effects on the ampulla of Vater from edematous swelling of the 
duodenal mucosa alone without an extension of the catarrh into the 
duct itself. But what precedes the gastroduodenal catarrh? Surely 
dietetic indiscretions, exposure to cold and internal chilling and 
infection. I think we will find this true more and more frequently 
as we study our patients more elosely. 

Sixteen cases of catarrhal jaundice were obser^'ed and ti’eated 
bj^ me in Naval Base Hospital No. 5 in Brest, Erance, and 
were derived from ofiicers and enlisted men chiefly engaged in 
destroyer duty. The destroyer service is alwaj^s diffieult enough 
in itself, but in patrol duty on the Brittanj^ coast and in the 
Bay of Biscaj’^ in winter the weather is always cold and damp 
and the sea is rough. Some suffered exposure to cold and 
the chilling from sea-soaked clothes for many hours at a time. 
Tonsillitis and rhinitis were frequent and bronchitis and bronchial 
colds were the rule and there was also epidemic and pandemic 
influenza. As to dietetic indiscretions; in the destroyer flotilla on sea 
duty and especially in war time there is no such thing as dietary 
discretion. Rarely is there opportunity to eat hot or fresh cooked 
food, except soup and beans; The men eat standing, and hastily 
gulp then’ food. Can this predispose to gastroduodenal catarrh? 
In addition there is the sea-sickness, with its local pathology of a 
congested and erosive gastric mucosa. Noav reconsider what I 
have just said in regard to the frequency of tonsillar, bronchial and 
influenzal-pneumonic infections, with the swallowing of infected 
material from the mouth and respiratory tract. The microorganisms 
are furnished and the potential etiological chain is complete. We 
proved nearly 100 cases of infective gastritis and duodenitis in one 
base hospital alone and in scores of postinfluenzal cases that I have 


Wien, klin. Wchnschr., 190S, xxi, 4S0. 
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seen and examined since my return during the past den months. 
Sixteen cases of catarrhal jaundice among these 100 is a high per- 
centage. 

Analyzing these cases I find that one occurred in a man with a 
pronounced oral sepsis; one in a man following intensive syphilitic 
treatment, oral and intravenous. Two cases occurred within a week 
after operations on the nose and throat, one a tonsillectomy and the 
other a septum repair. Four were postinfluenzal infective cases 
and 8 of these 16 cases occurred in men serving in the “Black 
Gang,” that is, in the fire or engine room, below decks, where they 
had to swallow their infected salivary or bronchial secretions on 
account of naval discipline. One of these 8 cases gave a history of 
acute catarrhal jaundice four years previously. Possibly this case 
should be excluded on the ground that it was a reexacerbation of an 
antecedent cholecystitis or cholangitis. But I . am including it 
because both the histories of the first attack and the one which I 
observed were clearly that of simple catarrhal jaundice, and because 
I believe that catarrhal jaundice, simple and benign as it is, is 
pregnant with possibilities of future and more serious disease of 
the biliary tract and may prove to be a direct starting-point for 
some cases, perhaps more than we now realize, of cholecystitis, 
cholelithiasis and choledochitis. In the near future I purpose 
reviewing a series of catarrhal jaundice cases and to institute a 
“follow-up” on them to ascertain the frequency (or infrequency) of 
subsequent disease of the biliary apparatus. 

Of these 16 cases all of them gave proved evidence of gastro- 
duodenal catarrh plus infective gastritis, infective duodenitis or 
both. Nine of these cases, the first observed, were treated after 
the manner of the usual symptomatic or expectant plan: Bed rest; 
diet restricted to proteins and fats; calomel and Epsom salt courses; 
later other cholagogues, such as blue mass, podophyllin, aloes, etc. ; 
sodium phosphate in hot water on the fasting morning stomach; 
urotropin; the salicylates or fel bovis; gastric lavage; during con- 
valescence nitrohydrochloric acid and nux vomica or other tonics. 
It has been stated that cold colonic irrigations stimulate the intes- 
tinal stasis and may stimulate gall-bladder peristalsis. I have not 
personally tried them, but it seems to be empirical and irrational 
therapy. The average duration of these first 9 cases so' treated 
was thirty-five days before the jaundice had completely cleared. 

In a second group of 7 cases, because our hospital facilities were 
improved and because some special duodenal apparatus had arrived, 
I adopted the plan of treatment I now desire to advocate. At the 
first visit to each patient I ascertained the possibility of antecedent 
mouth or respiratory tract infection and then proceeded to ascertain 
the presence of catarrhal or infective processes in the stomach and 
the duodenum by examining both fasting and digesting secretions 
from both of these zones, chemically, microscopically and bacterio- 
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logically, with the help of Dr. Hugo, our pathologist. I was thus 
able to prove the presence not only of a gastroduodenal catarrhal 
inflammation but also the local implantation of pathogenic micro- 
organisms either in the stomach or duodeniun alone or at both places. 
Among the bacteria reco^^ered and identifiable were streptococci, 
staphylococci, Micrococcus catarrhalis and pneumococci in both 
the stomach and duodenum, and in the latter bacilli of the colon 
group. This gave a lead as to rational treatment. All patients, 
whether with bronchial conditions or otherwise, were cautioned 
repeatedly against the swallowing of saliva; noses were sprayed 
with Dobell’s solution; throats gargled with strong potassium 
permanganate solution, 1 grain to the ounce. A sterile duodenal 
tube was passed to the stomach in the fasting morning state, the- 
residuum withdrawn for analysis and microseopy, with a sterile 
individual syringe for each patient. The stomach was washed 
with water, followed by liquor antisepticus alkalinus (in the hyper- 
acid cases) or hydrochloric acid solutions (in the subacid cases), 
then water again until the washings were clear. Then 250 c.c. of 
solution, one day, of potassium permanganate (starting with one to 
fifteen thousand and increasing to one to eight thousand and the 
next day a solution of silver nitrate (one to twenty thousand to 
one to ten thousand) was introduced into the stomach, allowed 
to remain there three to five minutes, and as mueh as possible 
syringed out. The patient was then given a glass of water to 
drink, turned on the right side and by sloiv swallowing the tube was 
allowed to enter the duodenum. When this was reached (in from 
fifteen to forty-five minutes) the duodenal eontents were aspirated 
for study. In all these cases the duodenum was at first found to be 
bile-free. So far this method of treatment is no different from the 
procedure to be followed for the proper diagnosis of diseases of 
the gall-bladder and biliary ducts. The preliminary report of this 
method I have published. As was shown in that paper we utilize, 
clinically, for both diagnosis and treatment, an experimental method 
devised by Meltzer,!^ namely, to locally douche the duodenal 
mucosa Avith magnesium sulphate solution. This by local chemical 
or “hormonic” action serA'^es to relax the duodenal zone, to relax 
Oddis’s muscle, near the ampulla of ^"ater, and to simultaneously 
(or nearly so) cause the gall-bladder to compress its AA^alls and to 
expel its contents. That this is actually true is capable of a success- 
ful demonstration in nearly all cases. I haA'e had ample oppor- 
tunities to conAunce myself of it and those AAdio are associated 
Avith me, and those to AAdiom the method has been demonstrated 
haA’^e also become conAonced. 

Noav to return to the application of tliis method in treatment. 
After the duodenal contents have been aspirated for study I intro- 
duce through the tube 50 to 100 c.c. of 25 per cent, saturated 

“ Lyon, B. B. A^neent: Jour. Am. Med. Assn., September 27, 1919, Ixxiii, 9S0-S2. 

Am. .loun. Med. Sc., April, 1917, cliii, 4G9. 
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solution of magnesium sulphate and bathe or douche, the duodenal 
mucosa., ; By connecting up . the duodenal tube with a vacuum 
bottle (ip^y pressure), some magnesium sulphate remaining in the 
duodenum is first aspirated, and shortly afterward this clear solution 
will be seen to be tinged yellow with bile. Later nothing but pure 
bile is obtained. The first bile obtained must obviously come from 
the common bile duct, since it is the first available source of supply. 
As the gall-bladder contracts and expresses its contents through the 
cystic duct it washes out ahead of it the common duct bile and 
presently we get only bile from the gall-bladder, with perhaps a few 
drops of added liver bile; after the gall-bladder contents have all 
been expelled and we continue to aspirate we recover bile freshly 
secreted from the liver cells and emptied into the hepatic ducts, 
and thence to the common duct and finally {via the duodenum) 
out into the vacuum bottle; thus, as I showed in my previous 
paper, we can segregate for study bile from these several sources 
and to differentially study them, and I sketched in that paper the 
type of bile seen in normal and variously diseased states. Since 
the publication of that paper I have recovered and identified 
in several instances, by cytological examination of the gall- 
bladder bile, columnar deeply bile-stained epithelium. This more 
satisfactorily proves the source of the so-called “B,” or gall- 
bladder bile. In the treatment of this second group of 7 jaun- 
diced cases I found that in all instances the common duct, or “A” 
bile, was thicker and more viscid than normal; “off color,” that 
is, deeper molasses yellow in some cases, mustard color in others, 
turbid and containing much mucus in ropy, tenacious masses and 
much flocculent debris. Microscopically there were seen the 
products of catarrhal inflammations, and in one case, only, micro- 
organisms (streptococci) were observed and later culturally proved. 
The gall-bladder, or “B” bile, was also found definitely “static” 
and off color, thicker and more viscid than normal, and several 
specimens contained heavy deposits of bile crystals and ^ome 
microscopic catarrhal elements. No bacteria in these cases were 
ever found in the “B” bile specimens. In only 2 of the 7 cases 
was it possible to unplug the ampulla of Vater at the first treat- 
ment, but in all cases this was accomplished by the third treatment 
or before. Treatment should be given every day until the bile duct 
has first been freed and thereafter every second to fourth day, as 
indicated in these individual cases. Following the biliary drainage 
the duodenum should be disinfected wdth potassium permanganate 
or silver nitrate solutions of the same strength as used in the stomacli 
and continued as long as the microscopic evidence of duodenitis 
exists. I introduce only from 100 to 200 c.c. of these solutions into 
the duodenum, let it remain there from three to five minutes and trj^ 
then to recover what I can (often up to 50 per cent, of the amount 
introduced), but I have long ceased to worry about baneful effects 
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from that left behind, for I have seen no bad effects when IC]\'IN04 
or AgNOa, in the strengths up to one to ten thousand, are applied 
to the duodenum. Beyond this I have not tried to go, because I believe 
,they are effective strengths. In some instances I have followed the 
treatment by giving a duodenal enema after the method of Jutte. 

The whole description of this method of treatment and diagnosis 
sounds difficult and cumbersome, but it really is not so. It is true 
that it requires time (from one to one and a half hours), and often 
makes a demand on our patience as well as on our patient, but the 
results justify the means. And now what are the results? In the 
7 cases so treated the average duration of jaundice was seventeen 
days and the shortest case was eleven days. Compared to the 
average duration of thirty-five days of the first group of patients 
treated by the expectant plan, this is a reduction of over 50 per cent. 
Not only is the duration of the disease shortened and the sjanptoms 
more promptly ameliorated, but the future dangers of damage to 
the biliary apparatus, from static or infected bile, from overdis- 
tended and consequently atonic gall-bladders, are to a proportional 
extent avoided. 

I am appending a protocol of one of these cases in some detail 
as illustrative of the group. 

Case No. XV. — ^W. P. A., male, aged twenty-three years. Ensign, 

U. S. N. ^ 

The patient had an attack of rather mild influenza on October 
5, 1918 (during the epidemic). His sjonptoms were excessive tired- 
ness, aching in back and leg muscles. Dull, heavy feeling in the 
head. Loss of appetite. Chilliness and slight fever. He had no 
sore-throat, but had a loose, bronchial cough, with copious purulent 
sputum. After several days he noticed a sense of pressure-heaviness 
in the epigastrium after meals, and he began to have regurgitations 
of food and gas odors, reminiscent of food long after he had eaten 
it. Several days later he noticed that his urine was becoming very 
dark in color. 

He was first examined by me on October 11, when his chief com- 
plaint was soreness and pain in the stomach, with a sense of nausea 
and acute sour eructations. Gastric siphonage recovered something 
over 2000 c.c., sour, heavy chyme, with some food recognized as 
having been eaten fifteen hours earlier. Mucus, double plus. Free 
HCl, 7.5; total acidity, 47.5; occult blood not present. 

Thorough gastric lavage given by stomach tube and Leube- 
Rosenheim method. 

Physical Examination. Practically negative except for furred 
tongue, heavy breath; low blood-pressui’e, 104-81; enlarged area 
of gastric tympany after moderate air-bulb inflation and soreness 
over epigastrium. 

October 12. Fifteen hours’ fasting stomach residuum : 50 c.c., pea 
green, turbid, very mucoid and stringy. Free HCl, 5; total acidity, 
15; occult blood, positive to benzidine, trace to guaiac. Microscopy. 
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Very few “food rests,” starch remnants and fat globules. Much 
mucus. Few polymorphonuclear leukocytes, with protoplasm prac- 
tically intact, considerable desquamation of endogenous epithe- 
lium; bacterial flora definitely increased; cocci and variously sized 
bacilli noted. Cultures planted. Fractional examination: Hyper- 
chlorhydric curve commencing at forty-five minutes and well sus- 
tained for two and one-quarter hours, when the free HCl was 55, 
acidity 70 and total acidity 75. Mucus "plus, no biliary regurgitation, 
slight motor delay. Stomach rinsed and disinfected. Tube passed 
into the duodenum; entered in twenty-five minutes. Duodenal 
contents; 9 c.c.; thick, viscid, turbid, jlocculent, bile-free, with 
nearly 5 c.c. of granular sediment. Free HCl, 0; total acidity, 3.5; 
occult blood positive to B. and G. Microscopy: hlucus, plus, poorly 
stained necrotic debris. Many leukocytes (pol.>Tnorphonuclears) . 
Bacterial flora very noticeable; cocci and bacilli noted. Cultures 
planted. 

October 16. Patient slightly jaundiced. Yellow sclerie and light 
lemon-color tint to the skin. Urine heavily bile-stained. Stool pale, 
pasty and fennentative. Epigastric discomfort. Gastric lavage and 
disinfection; mouth and nose disinfection. 

October 18. Jaundice well established, of deep golden yellow. 
Liver dulness slightly increased. Sore to deep percussion. Stools 
acholic. Gastric lavage and disinfection. Duodenal disinfection 
with KMNO 4 , one to ten thousand. Magnesium sulphate douche; 
common bile duct completely plugged and would not open. Culture 
made on October 12 reported: From stomach: staphylococci, 
streptococci, spore-bearing bacillus. From duodenum: staphy- 
lococci, streptococci, bacilli of colon group and an unindentifiable 
diplococcus Gram “positive, negative.” 

October 19. Same direct treatment of stomach and duodenum. 
Bile duct partially opened after magnesium sulphate, and the bile 
was thick, ropy, tenacious, turbid and dark mustard yellow color. 
Microscopically; much bile-stained epithelium eiuneshed in mucus; 
many polymorphonuclear leukocytes, with intact protoplasm; 
necrotic, poorly staining debris; bile crystals; bacteria plus; bacilli 
and cocci; some definitely arranged in chain formation. From now 
on the folloAving treatment was practised; Gastric and duodenal 
lavage and disinfection using potassium permanganate in increasing 
strengths, magnesimn sulphate douche and biliary drainage on 
October 21 , 25, 30 and November 7, and the same plan, only sub- 
stituting silver nitrate disinfection, on October 23, 28, November 
1 and 4. 

October 25. The jaundice has completely disappeared. The 
urine was normal. The stools were normal. The patient’s appetite 
has returned and he has more ambition and “punch. ” Duration of 
jaundice eleven days. 

November 4. Smears from the duodenum showed: A very 
striking diminution in the bacterial flora; no polymorphonuclear 
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leukocytes were observed; no necrotic debris;' Occult blood was 
negative. 

November 8. The patient Avas discharged to duty. 

The protocol of this patient was very little different from the 
others, and Avas selected because it illustrated the method and its 
results. Finally, I desire to state that this protocol Avas made up 
from the original notes and AA^as not reconstructed from memory; 


THE OCCUERENCE OF HYPOCHLORHYDRTA IN GALL-BLADDER 

DISEASE.! 

By R. C. Fraa'^el, M.D., 

ASSISTANT SUllGEON, ST. LUKE’s HOSPITAL, RICHMOND, VIRGINLI.. 


Less than a decade ago, chronic surgical indigestion began to be 
recognized, the principal causes being gastric and duodenal ulcers, 
gall-stones and chronic appendicitis. 

The train of symptoms — pain, nausea, distentioii, eructations, 
and pyrosis — is said to be due to pylorospasm and this in turn to 
an increase of hydrochloric acid in the stomach. The most modern 
authors speak of pylorospasm as the result of hyperacidity, fre- 
quently of neurotic origin, but A\^arn that organic gastric conditions 
and extragastric lesions must not be oA'^erlooked. In the discussion 
of nervous gastropathies in Modern Clinical Medicine, Avhile referring 
to the neurotic and dietetic indiscretions as a cause, it is stated: 
“Take care not to oA'^erlook gastric and duodenal ulcers or reflex 
causes of hyperacidity, such as cholelithiasis, chronic appendicitis 
and ileal stasis.” The same voliune under sjTnptoms of gall-stones 
mentions reflex disturbance of the stomach (hyperacidity) . 

Kaufman, in Forchheimer’s Thera'pcidics, says that hypersecretion 
and pylorospasm are closely interlocked, that next to gastric and 
duodenal ulcers, gall-stones and chronic appendicitis are the most 
frequent centers of irritation and causes of the irritating gastric 
disorder. He thinks that hyperchlorhydria is likely the cause of 
ulcer, gall-stones and appendicitis, the increased acid being due to 
some underlying condition causing irritation of the A'^agus nerve. 

Moynihan,^ in discussing hyperchlorhydria and ulcer says: 
“ Hyperclilorhydria is present in other diseases, notably choleli- 
thiasis and appendicitis, and its presence possibly explains the 
mimicry of the sjrmptoms of ulcer by these A’^arious diseases.” 

One might continue quoting others along this line almost indefi- 
nitely, for the recent literature contains innumerable papers sup- 
porting gastric disorders in galLbladder disease as due to hyper-, 
acidity. 

■ Read at Richmond Surgical Socictj%. April 2, 1918 

= Lancet, January 6, 1912, p. 9. . 
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I wish to present the following report of gastric findings in 61 
cases of bile-tract infection, with and without stones, proved at 
operation, which I have had the opportunity of studying at St. 
Luke’s Hospital. The total number of gall-bladder cases recorded 
is about 700, but unfortunately in the majority of instances a gastric 
analysis was not made. In some patients the disease was found 
during the course of operation for other abdominal conditions, in 
others the history, symptoms, and physical findings made the 
diagnosis clear and the patients were not subjected to the stomach- 
tube. In the cases reported the Ewald test-meal was used, th^ free 
and combined acids estimated by titration with one-tenth normal ^ 
sodium hydroxide after the addition of Topfer’s reagent and 
phenolphthalein. The analyses Avere made by a most competent 
pathologist, Dr. E. Guy Hopkins. 

Of these 61 cases 16 show an absence of free HCl, 45 show free 
HCl, of less than 20, 11 come in the bounds of normal and only 5 
cases show an increase of free HCl. Referring to the total acidity 
Ave find 11 cases shoAving a total acidity of 50 or more and 39 shoAv 
a total acidity of less than 40. No cases have been included that 
shoAv any associated organic stomach condition, cancer or ulcer, 
or malignancy of the gall-bladder or pancreas. 

While the findings reported are different from previous teaching 
we are not alone in our observations, for there is an increasing 
number of articles appearing in Avhich the authors find a low per- 
centage of hydrochloric acid in gall-bladder disease. 

Hohlweg® states that hypochlorhydria is an important sign of 
gall-bladder disease occurring in from 71 to 84 per cent, of cases. 

V. Aldor^ found in 61 per cent, of his cases either normal acidity 
or subacidity. His article is abstracted in Progressive Medicine 
(December, 1914), and the revicAver states that his figures are at 
variance Avith the view generally held, namely, that hyperacidity 
is the rule. 

Oily® reports 87 cases of uncomplicated gall-stone disease and 
found that in the great majority of cases hypo-acidity is the rule. 

Hernando® calls attention to the high percentage of cases shoAving 
gastric anacidity. 

Wohl^ reports that more than half his cases shoAv a great diminu- 
tion or absence of hydrochloric acid. 

Hamburger,® in discussing subacidity, gives as one of its causes 
gall-bladder disease. 

From the number of cases that Ave report, and from the limited 
evidence from other obserA'^ers, compared to the A’ast literature that 

^ Deutsch. Arch. f. klin. Med., 1912, cviii, 255. 

* Wien. klin. AVchnsclir., 1914, No. 18. 

Arch. f. Verdkrank., 1915, xxi, 128. 

' Arch, des mal. I'App. Dig., 1914, p. 274. 

' New York Med. Jour., February 24, 1912, p. 347. 

“ Med. Clinics of Chicago, January, 1917. 
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finds hyperacidity the rule, we do not think we have undisputed 
evidence, but this has been our experience, and we look for a cause 
of the low acid secretion as well as an explanation of the digestive 
symptoms. 

Hypo-acidity may be the result of loss 'of a hormone that is 
secreted by the normal gall-bladder, which loss inhibits [the 
secretion of hydrocliloric acid, or it may be due to a disturbance of 
intermediate chloride metabolism. 

There may be several factors, either separately or combined, 
which contribute to the gastric symptoms. Eructation, accumu- 
lation of gas, oppression, fulness after eating, pyrosis and such 
common digestive symptoms are as likely to be found with dimin- 
ished acidity as in overproduction. 

We believe with Hamburger that the pain in these conditions, 
as in gastric and duodenal ulcer, is due to the increased intragastric 
pressure. He has shown that pain occurs coincident with increased 
intragastric pressure in stomachs in which there is a complete 
absence of acids. 

Pylorospasm, which has so often been the explanation of reflex 
gastric pain, may be the cause of increased intragastric tension and 
may occur in cases of subacidity. 

A review of the normal action of the pylorus is necessary when 
one claims anything so radically different from the usual teaching. 
Gannon and others have shown that when food is taken into the 
stomach the pylorus almost immediately opens and some food 
passes out into tlie duodenum. The presence of this acid chyme in 
the duodenum causes closure of the pjdorus, which does not open 
again until the acid is all neutralized by the alkaline duodenal 
contents. Pylorospasm is the almost continuous contraction of the 
pylorus, said to be and in most cases is due to increased acid secre- 
tion. But after all it is only a relative disproportion of acid to 
alkali, and if some day we find that in bile-tract infection there is a 
low alkali percentage in the duodenum, the same disproportion of 
acid to alkali wovdd exist even though the acid were diminished, 
and pylorospasm would be the result. 

Another cause for the gastric symptoms may be due to spasm 
caused by irritation from disease. Physiologists ,have shown that 
irritation in one part of the intestinal tract causes spasm in the region 
above, so the natural place for contraction spasm from gall-bladder 
disease would be the pylorus irrespective of the amount of acid. 

One of the most frequent gastric symptoms that we have noticed 
is the accumulation of gas in the stomach. The oppression caused 
thereby and the eructation in the light of our findings is attributable 
to poor digestion of proteids and the consequent fermentation. 

Along with this observation of hypo-acidity in gall-bladder dis- 
ease would naturally arise the question of cholecystectomies as a 
routine procedure in all cases of gall-bladder affections. Whether 
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the gall-bladder has a function or not and the effect of its removal 
must be decided before ive can dogmatically say that all diseased 
gall-bladders should be removed. 

Hohlweg® made the observation which is not at all new that 
patients who have undergone operation for the removal of the gall- 
bladder not infrequently return with gastric symptoms. He had the 
unusual opportunity of studying 42 cases and was astonished at the 
hydrochloric acid deficiency in 83.3 per cent. He was able to show 
that a similar phenomenon could be produced in dogs after cholecys- 
tectomjL 

Kemp demonstrated that there is a difference in the alkalinity 
of the bile before and after it enters the gall-bladder, showing that 
the gall-bladder must have some function. 

Rost found that animals without gall-bladders secreted only 
one-third as much bile and pancreatic juice as animals with gall- 
bladders, even though normal stomach contents were injected 
into the duodenum. He believes this is due to the lowered pro- 
duction of secretin, as it could not be due to the reduction of hj-dro- 
chloric acid. 

. Ohly, quoted by Leede in Norilmest Medicine, found that after 
loss of the gall-bladder 70 to 80 per cent, of cases showed anacidity 
and achylia gastrica. In a series of 39 cases of this type 71 per cent, 
showed lack of free HCl, 17 per cent, showed free HCl below 20 
and 12 per cent, were normal. 

In another series of 45 cases in which stone-occlusion of the cystic 
duct or strong shrinkage of the gall-bladder was found, 84 per 
cent, showed no free HCl, and 14 per cent, were below normal. 

The deductions of Leede are that any condition that brings about 
loss of function of the gall-bladder disturbs the secretion of the 
hydrochloric acid, with more or less disastrous results to the patient. 

Many observers have noted the attempt on the part of the bile 
ducts to dilate and fomi, as it were, a new gall-bladder so far as 
the intermittent flow of bile is concerned. 

The loss of a hormone is taken up by Leede. He believes that 
possibly a hormone is secreted by the gall-bladder which causes the 
secretion of HCl in the stomach, the acid chjmie passing into the 
duodenum, causing the production of secretion, and this in turn 
acting on cells of the liver and pancreas, causing a production of their 
respective juices. 

To go further into the surgery of the gall-bladder is entirelj'^ out 
of the province of this paper, which is primarily a report oL gall- 
bladder cases that show gastric subacidity in the vast majority. It 
would seem in passing, however, that if we are anyway nearly right 
the proper procedure in gall-bladder surgery would be to study 
the function of the gall-bladder, using the acid produced in the 


“ Prog. Med., December, 1913. 
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stomacli as an index to the remaining function of the gall-bladder 
and preserve all those that seem capable of functioning. 

In conclusion we must remember the inaccuracy of a single 
stomach analysis in individual cases, also that fractional analysis 
is far superior, a procedure we propose to carry out in another series 
of gall-bladder cases. However, much importance should be placed 
on the high percentage of cases in such a series that show hypo- 
acidity. 


THE TREATMENT OF HYPERTENSION. 

By Eli Moschcowitz, A.B., M.D., 

pathologist to BETH ISRAEL HOSPITAL, NEW YORK CITY. 


In a previous paper* I discussed the relationship of hj^pertension 
to arteriosclerosis and nepliritis and described a “type” individual 
in whom hypertension and hypertensive states are commonlj’^ 
found. I predicated the conception of hj^pertension as a primarj" 
pathological physiological state, due to unknown causes, and that 
arteriosclerosis and nephritis were not primary but secondary mani- 
festations, consequent to the hypertension itself or to the cause or 
causes of the hypertension. In this conception, hjq)ertensive states 
are subject to the same laws of circulatory dj-namics as other cardio- 
vascular disorders (e. g., valvular heart disease) and have the same 
compensated and decompensated phases. I also tried to show that 
persistent hypertension represents a progressive process; that in 
all probability most hypertensive states begin as cases of “essen- 
tial” hypertension, and that unless complicating factors are intro- 
duced such cases eventually develop the graver evidences of cardiac 
and renal insufficiency, affording the clinical picture of arterio- 
sclerosis, coronary disease, chronic nephritis, etc. I also tried to 
emphasize the lack of relationship between the clinical and labora- 
tory findings in hypertensive states and pathological anatomj^, 
and attempted to show that many of the clinical phases of hyper- 
tensive states (especially nephritis) have no predictable pathological 
substratum, as far as “type” kidney is concerned. 

The “type” individual that I have described is a combination 
of both physical and psychical characters. Briefly, these individuals 
are overweight, have short necks and are slow and unathletic in 
bodily movement. Psychically they may be described as pre- 
maturely old. They lack the ability to play, either mentally or 
physically; their imaginations are stunted, their mental range is 
narrow, but within its limits terribly intense. As their moments of 
relaxation are few they burn up their energies swiftly, until at 


* Am. .Tour. Med. Sc., November, 1919. 
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middle age they are exliausted, and the rest of then* life is spent 
in seeking health. To my mind the states associated with hyper- 
tension are essentially by-products of the struggle for existence, 
the ultimate consequences of “the strenuous life.” 

With these theses in mind I shall discuss the treatment of 
hypertension under the following headings in the order of their 
importance: 1. Instruction of .the Patient. 2. Reduction Diet. 
3. Exercise and play. 4. Drugs. 

1. Instruction of the Patient. “Blood-pressure” in the 
minds of most patients is synonymous with apoplexy and Bright’s 
disease, and it is only too true that many patients on being told 
that they have increased blood-pressure promptly become con- 
firmed hypochondriacs. Every trivial symptom henceforth is 
ascribed to the “blood-pressure” and is magnified to the nth 
degree. The patient becomes morbid, irritable, introspective and 
^ becomes a pitiable subject of that mental anguish termed “anxiety 
neurosis. ” Such patients would have been better off had they been 
told nothing. 

Extreme tact is therefore necessary in imparting the status of 
things to the patient. The significance of the malady must be 
minimized to tlie utmost. It is important to gauge tlie tempera- 
ment of the patient carefully and no more or less should be told 
than is sufficient to make the patient realize the necessity of follow- 
ing instructions. The best rapinochcvicnt between physician and 
patient will be obtained, I believe, by a tactful explanation of the 
nature and significance of hypertension. Here, as in every otlier 
relation between physician and patient, the doctor should be a 
teacher, as well as a healer. 

The advice so lightly and so frequently given, that patients with 
hypertension should “retire” from business, I deem especially 
pernicious. The rapid aging of patients after “retirement” is 
altogether too common an observation not to be taken seriously. 

I do not know who it was who said that it is the triad — work, play 
and a sense of responsibility tliat keeps people mentally young. 
When these things are suddenly taken away there eomes an “ early 
and crabbed age.” The advice to retire would not be so bad if an 
attempt were made to substitute another variety of mental occu- 
pation, but, as a rule, no such attempt is made. The consequence 
is that these poor souls wabble in space and have no anchorage 
to existence except their illness. Their main occupation tlienceforth 
becomes the elusive quest for health. 

For these reasons I advise such patients to stick to their work. 
In some cases it may be necessary to shorten the hours or to devolve 
some of the details of the business upon other shoulders. New 
ventures or vast expansions are prohibited. Occasionally, if the 
business is not entirely congenial, new lines of replacement activity 
are suggested, such as work in charity or social service or the culti- 
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vation of- a hobby. Whatever activity is advised it must be some- 
thing which vdll give pleasure. An uncongenial task is worse than 
none at all. 

These patients must also be instructed in the very great value 
of holidays. Holidays are of value not only because they furnish 
the element of . change but also because they afford opportunity to 
derive new mental impressions and a fresh viewpoint. 

2. Diet. The diets that have been recommended for hyper- 
tensive states are nmnerous and various. Most of them revolve 
around the principle that the protein must be cut to a minimum. 
As far as I can see a low protein diet for hj^pertensive states is 
simply a therapeutic legacy, unfounded on any experimental or 
empiric evidence. A high protein diet, especially of meats, Avas 
considered bad because the split proteins resulting from digestion 
Avere supposed to injure the kidney epithelium, damage the blood- 
A'essels, increase the albumin, and thereby bring about a quicker 
dissolution. I knmv of no evidence, either clinical or experimental, 
that unqualifiedly proAm these things. Epstein deserves great 
credit in haAung shoAAui experimentally and therapeutically that 
in one type of kidney disease characterized by large quantities of 
albumin and edema Avhich he terms “parenchymatous neplu'itis,” 
a high protein diet not only makes the edema disappear but often, 
even cures the malady itself,' despite the high retention of non- 
nitrogenous products in the blood. I have never seen that a high 
protein diet influences either the quantity of albumin or the hyper- 
tension in hypertensive states. 

These patients, as I have said, are ovei’Aveight, due to oA'ereating, 
lack of exercise and often alcohol. 

As the result of my observations I am conAunced that the con- 
ventional tables for normal Aveight in proportion to height are 
altogether too high. As in diabetes, Avhere Allen has shoAAm that 
patients do better and shoAV a higher tolerance AA'hen the Aveight is 
reduced to a certain limit, so in hypertension it aauU be found that, 
other tilings being equal, both the subjective and objective improAm- 
ment aauU be found to be at their maximiun when the patient has 
reached a certain Aveight, usually loAver than that Avhich these 
tables prescribe. This Aveight should be determined in each indi- 
vidual instance, and it Avill, as a rule, usually be found that an 
increase in Aveight, sometimes only of a feAV pounds, is attended by 
an aggravation of both the subjective and objecth'e phenomena. 
In this sense it is necessary to determine a tlu’eshold, as in diabetes. 

The diet that is ordered is, in many respects, similar to that of a 
case of diabetes of fair tolerance. The diet is simple and consists 
principally of fruit, coffee or tea (rvithout sugar), meat, green 
vegetables, salad, cheese and a limited quantity of bread. In other 
respects the quantity is not limited. Indeed, there is no reason why 
these patients should suffer hunger. When a minimum weight is 
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reached a further loss maiy be prevented by slowlj^ adding food of 
higher caloric value. Alcohol is excluded simply because a good 
reduction cure is impossible with it. I fully agi-ee with Cabot that 
alcohol has no direct influence upon hypertension or hypertensive 
states. 

3. Exercise. I feel convinced that the term “rest” is the most 
pernicious that can be given to patients with a compensated hyper- 
tension. The fear that exercise jiuts a strain on the heart, and that 
it increases the so-called noxious products of metabolism, I have 
proved to my own satisfaction to be unfounded. Rest, it is true, 
plays a large part in the treatment of hypertension, but only in the 
periods of circulatory insufficiency and under certain conditions 
Avhich I shall specify. But jiatients with hypertension in a state of 
compensation, no matter what the state of disordered kidney func- 
tion may be, stand exercise remarkably well. Of course the amount 
of exercise must be graduated, and the transition from the state of 
lethargj^ to that of heightened activity must not be too sudden. 
It is important that it be systematic. Exercise taken capriciously 
is not of much avail. 

The ideal form of exercise for patients with hypertension is golf. 
The advantages are many : (a) It is the least strenuous of outdoor 
sports, (b) It involves a large amount of walking without seeming 
effort, (c) It is a pla.y and not a task, (d) It generates a sporting 
instinct, which is reflected in their mental attitude to the problems 
of life. 

If for various reasons a sport cannot be undertaken, walking 
provides an excellent means of exercise. No specified number of 
miles is ordered; the patient is told to walk until he is tired; this 
varies from three to five miles a day. It should be brisk, uninter- 
rupted and done daily. It is remarkable to see how much further a 
patient can walk than he formerly felt himself capable. 

If for one reason or another even walking is not possible, system- 
atic brisk massage will serve up to a certain point as a tolerable 
substitute for exercise. 

The effect of exercise in hypertensive states furnishes another 
analogy to diabetes. As Allen has shown that exercise increased 
the tolerance of diabetics, so in hypertension the tolerance, in terms 
of efficiency, is increased. 

The attainment of the minimum weight alone, by diet and 
exercise, has a truly remarkable effect in cases of compensated 
hypertension. Their wind is better; their aches disappear; their 
cardiac reserve increases; they no longer are perpetually tired; 
their movements are quicker; they sleep better; they are livelier 
mentally; in a word they become more efficient individuals. Objec- 
tively the pulse is slower; slight irregularities, probably due to 
extrasystoles, disappear. The effect on the blood-pressure is 
peculiar. The systolic pressure' is lowered; but not nearly to the. 
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extent of the' diastolic, so that the pulse-pressure is increased, 
sometimes quite markedly. 

There is nothing more hazardous than to try to judge the con- 
dition of the patient by the amount of decrease of the systolic 
pressure; the patient’s improvement may be decided, although the 
systolic pressure remains where it was or is only slightly decreased. 
A more accurate measure of improvement is in the decrease in 
diastolic pressure and consequent rise in pulse-pressure. Subjective 
improvement more nearly goes hand in hand with a decrease in 
diastolic pressure and a rise in pulse-pressure, and this nearly always 
is accompanied by a slowing of the pulse. The significance of the 
slowing of the pulse will be discussed under the heading of “drug 
treatment.” As Goepp correctly observes, it is the ratio and not 
the height of the pressure that determines prognosis and connotes 
improvement. 

The improvement in circulatory pressures is accompanied by 
gi’eater diuresis and diminution or even disappearance of the albmnin. 

Possibility of Cure. There is no doubt in my experience that' the 
earlier the patient is seen the nearer to normal the patient can be 
brought by simple reduction cures. And here I venture to set forth 
an observation of profound importance: It has often been ques- 
tioned whether a patient with persistent hypertension can ever 
be brought back to normal. Most authorities deny that this is 
possible. But I have met with perhaps a dozen or more instances 
in which I believe a complete cure has been eftected. I mean by 
that that the blood-pressure has receded to normal limits; the urine 
has been completely freed from albumin and casts, the heart action 
is normal and all subjective phenomena, such as dyspnea on exer- 
tion, headaches, vertigo, palpitation, have completelj'^ disappeared. 
It is possible that in subsequent years something may yet develop, 
but thus far the patients are, for all practical purposes, well. All 
the patients, so far as I can recall, were early cases. The pressures 
were not high: the systolic varied between 150 Hg. and 170 Hg.; 
the diastolic was only slightly over 100; the urine showed only a 
faint trace of albumin and the pulse was not much increased in 
frequency. The amount of overweight seemed to have had no 
bearing. I recall one patient who was almost obese. 

Pest. As I have said, rest plays an important part in the treat- 
ment of hypertension. It has three indications: (a) In severe 
circulatory insufficiencies as revealed by a rapid and irregular heart, 
hypostatic congestions, oligurias, with marked increase in albumin, 
edema of the lungs, uremias, dropsy, cerebral manifestations, etc. 
Here the indications are precisely those of decompensated valvular 
lesions, (b) In cases of so-called “essential” hypertension, with 
high sj'stolic and diastolic pressures, a full bounding pulse and 
accompanied by signs of premonitory cerebral hemorrhage. It is 
remarkable that the brain seems to be a locus minoris resist eniice , 
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even when tlie heart and kidney show no pronounced aggravation 
of signs, (c) In cases of long-standing hypertension, with marked 
aggravations of all the focal organic signs, with severe dyspnea and 
, general enfeeblement. In these patients, of necessity, the enforce- 
ment of an active life would be cruel. Such patients also, I have, 
found, gladly take to the idea of spending one entire day of every 
week in bed. 

4. Drug Treatment. The main desideratum in the treatment 
of hypertension is, as I have shown, the maintenance of the best 
possible circulatory function; in other words, to try, if possible, 
to place the circulatory function in the condition of so-called “com- 
pensation.” Attempts to reduce the blood-pressm’e by direct 
methods long ago have been proved futile. We have drugs that 
reduce blood-pressure, but their effect is evanescent and no per- 
manent gain is ever derived. With the aid of the therapeutic means 
I have described, either alone or with the aid of drugs, we do effect 
lasting decreases in blood-pressure, but these are entirely secondary. 
It is entirely possible to bring about vast subjective and objective 
improvement without appreciable effects upon the blood-pressure, 
nor is this improvement, as I have shown, always proportional to 
the decreases in pressure. As in valvular and muscular defects of 
the heart the main drug upon which we rely to maintain a coiTect 
circulatory balance is digitalis. For many years digitalis was contra- 
indicated in hypertension, because it was supposed to increase 
blood-pressure, by increasing the power of the muscle and con- 
tracting the peripheral bloodvessels. It was therefore considered 
the heart stimulant far excellence. We know that digitalis in the 
normal heart at all events never directly increases the blood- 
pressure, except in doses that are far beyond the therapeutic maxi- 
mum. In recent years the opinion is gaining ground that the main 
effect of digitalis is expended in affecting the rhythm of the heart. 
It affects irregular hearts more than the regular; it makes irregular 
hearts regular and it slows regular hearts to a limited extent. In 
irregular hearts, as in auricular fibrillation, digitalis, it is true, 
increases the blood-pressure, but the effect is entirely secondary and 
conditional upon the improvement in the rhythm. It would lead 
me too far to discuss the therapeutic indications of digitalis in 
general, but I maj'^ say that my conception of digitalis is that of a 
regulator and not that of a “stimulant.” It may be aptly likened 
to the timer of an automobile engine. 

With the clearer understanding of the effects 6f digitalis our 
timidity as regards its employment in hypertension has completely 
disappeared. Its indications in decompensated states of hj^ier- 
tension with the signs and symptoms which I have outlined already 
are obvious. In such instances the heart is rapid and usually 
irregular and the effect, except in cases where the decompensation 
has gone too far and the reserve force of the heart has been lost, 
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is almost magical. These patients are the so-called cardio- 
nephritides. ” When all signs of decompensation have disappeared, 
the principle consists in keeping the heart at a certain rate by the 
continuous use of digitalis. Each patient must be studied with this 
end in view, and eventually a rate will be found in which the patient’s 
condition both subjectively and objectively, will be at its best. 

But the value of and the indications for digitalis in compensated 
cases of hypertension have not been generally appreciated. This 
is a subject worthy of extensive study. I know of the therapeutic 
benefits that may be obtained, but I am not at all clear as to what 
physiological forces or agencies these benefits may be ascribed. I 
can' best describe what I mean by citing a concrete example. A 
patient complains of slight shortness of breath on exertion, pains 
(very often anginoid) about the precordium and headache or 
vertigo. An increased blood-pressure is found, a pulse only moder- 
ately rapid, between 80 and 90, and perfectly regular; the urine is 
lessened in amount and contains albumin and casts. Place this 
patient upon full doses of digitalis and the symptoms disappear, the 
quantity of mine increases and the albumin decreases; the systolic 
pressure decreases only a few points, the diastolic pressure a little 
more. The pulse-rate at rest, however, comes down a varying 
number of points, from only 4 or 6 to perhaps 10 or 20, depending 
on the original rate. Now comes the interesting fact: if such a 
patient is kept at this rate of heart action he will remain well and 
all the other objective signs, such as the blood-pressure and the 
condition of the urine, will be found to remain constant. When the 
pulse at rest remains persistently above this rate the patient will 
invariably be found to be worse. This rate may be as low as 60 or 
as high as 90. Individualization of dosage is therefore a paramount 
necessity. 

Why digitalis causes such pronounced improvement I am at a 
loss to explain. Whether the effect is entirely due to the slowing 
of the heart, enabling the organ to accumulate a greater reserve 
force in diastole; whether it increases the velocity of volume flow 
or whether it improves the coronary circulation, I do not know. But 
the fact that digitalis is a “real drug” in the treatment of appar- 
ently compensated cases of hypertension, as well as those that are 
decompensated, is to my mind an incontroA^ertible fact. Its admin- 
istration requires judicious study and furnishes an abundant field 
for clinical and experimental investigation. 

Digitalis is, of course, useless in cases of hypertension, with a con- 
stantly slow pulse (around 60). But a pulse of 74 or 80 need not 
be considered a contra-indication for its use. 

Nitrites. The drugs of the nitrite group introduced by Lauder 
Brunton unquestionably diminish blood-pressure, but the effect is 
transient. These drugs have, nevertheless, a definite field of use- 
fulness, but only, I believe, as sjmiptomatic remedies. They unques- 
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tionably relieve what have been termed “spasm” phenomena, such 
as anginoid attacks, transient aphasias, numbness and paretic symp- 
toms due to cortical irritation, headaches and vertigo. I . think most 
of us have seen patients in whom nitrites, when first administered, 
cause a temporary increase in headaches. I believe it is a mistake 
to stop the drug for this reason because I have found that if persisted 
in the headaches will disappear. If nitrites are given the dose must 
be given frequently rather than, as usually done, three or four 
times daily. 

Iodides. The use of iodides in hyjjertension was based upon 
the theory that arteriosclerosis caused hypertension and that the 
iodide compounds softened the sclerotic vessels and so reduced the 
tension. Inasmuch as the testimony is overwhelmingly in favor 
of arteriosclerosis being secondary to the hj-pertension, and that, 
furthermore, the iodides cause no appreciable softening of the blood- 
vessels except perhaps in syphilitic instances, this theory, therefore, 
lacks support. The advocates of iodide therapy cling to the more 
recently promulgated theory' that these drugs do good because they 
change the osmotic tension of the blood. But I have found no evi- 
dence that they do. At all events in frank hypertensive states I 
have never been able to convince myself that I have accomplished 
anything and have therefore practically abandoned their use. The 
only occasions in which I still employ' them are in patients with 
hypertension with an old history of syphilis and who complain of 
persistent headache. In such instances it acts better than any other 
therapeutic measure. 

Chloral Hydrate. Small doses of chloral hydrate repeated over 
a long time do unquestionably reduce the blood-pressure, but I 
believe chloral produces this effect by its sedative action alone, just 
as morphin will. Patients with hypertension are liable to be 
“nervous” and are poor sleepers, and I question, therefore, whether 
chloral acts better in such cases than any of the milder sedatives 
and hypnotics. My observations lead me to believe that patients 
with hypertension need their full quota of sleep. 

Caffein. The view is now generally held that the various caffein 
salts are pure diuretics and that their effects on the heart are prac- 
tically negligible. These caffein salts do improve conditions asso- 
ciated with hypertension only in so far as they lessen the embarrass- 
ment of the heart by lessening the fluid content of the body. These 
salts are therefore eminently useful in the decompensated states 
of hypertension. ^ 
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THE MEDICAL TREATMENT OF AORTIC ANEURYSM. 


. By W. W. G. Maclachlan, M.D., 

ASSISTANT PROFESSOR OF MEDICINE, UNIVERSITY OF PITTSBURGH. 

The purpose of this article is to emphasize the necessity and 
value of medical treatment in a condition which too often is regarded 
as hopeless from the point of view of therapy. The aneurysms 
under discussion are of the thoracic aorta, and have as their etio- 
logical background the disease syphilis. One does not, however, 
wish to convey the impression that syphilis is the only cause of 
aortic aneurysm. We have in the pathological museum at the 
medical school two really beautiful specimens of mycotic anemysm 
of the ascending aorta of known Streptococcus salivarius etiology. 
These have been reported by Klotz, but this is the exception while 
syphilis is the rule. The relation of syphilis to thoracic aneurysm 
has been so clearly shown by clinical, serological and pathological 
workers that one is not surprised at finding the two conditions, in 
fact, really one disease, together in almost 90 per cent, of the re- 
ported cases. We do not refer in this article to aneurysms in which 
this relationship cannot be demonstrated. 

It is advantageous to recall, briefly, the lesion produced in the 
wall of the aorta by the Spirocheta pallida. The nature of the pro- 
cess is well established, and in practicallj’^ all of the text-books of 
pathology it is minutely described. We would, however, refer the 
reader to Longcope’s article, which discusses this subject in a very 
complete way. Syphilis produces in the wall of the aorta a granulo- 
matous inflammation extending from the adventitia into the media 
and intima. The perivascular channels about the vasa vasorum of 
the outer two coats appear to be the road along which the spirochete 
passes, and it is well to keep in mmd that this organism has been 
found in all of the layers of the aorta. Hence the presence of granu- 
lomatous tissue in any portion of the ■wall is to be expected. The 
media and adventitia show' the greatest inflammatory reaction. 
The destruction of the media, composed as it is chiefly of elastic 
fibers, is considerable, the amount depending on the severity of the 
process. This naturally leads to Aveakening of the Avail, and nature 
attempts repair by laying doAvn fibrous tissue, the contraction of 
Avhich in part gives a peculiar characteristic AAwinkling to the intima, 
Avhich is so A’-aluable a sign in the gross diagnosis of syphilitic 
aortitis. The adA'^entitial reaction is of the same type, but here one 
sees more connectwe-tissue change and more marked perwascular 
infiltration of Ijunphoid and plasma cells. Patchy intimal thick- 
ening is A’-ery evident. 

Further, and of considerable importance, is the A’^ariable amount 
of gummy necrosis in the Avail. From a pathological point of aucav 
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there is really no difference, save one of degree, in the inflammatory 
process of a syphilitic aortitis, with or without aneurysm. We have 
never seen an aneury.sm which came to autopsy that did not show 
evidence of gummy necrosis in its wall, at times seen only micro- 
scopically, but often apparent in’ the gross. In this connection the 
report of Winternitz is of considerable value. He was able to 
observe the development of a very early aneurysm in a young 
syphilitic negi’o woman dying from coronary thrombosis. He 
could follow the granulomatous inflammation from the adventitia 
inward through the media, which was locally destroyed, and see a 
pouching of the intima into this area. This case, Winternitz, believes 
confinns Benda’s view that the development of aneurysm is secon- 
dary to inflammation and necrosis of the wall and not a gi’adual 
stretching of the fibrous tissue, which replaced these necrotic 
areas, in the process of repair or healing. We agree with this view. 
Aneurysm, as we are using the term, really means a chronic pro- 
gressive and active syphilis of the aortic wall, hence our therapy 
must be in accord with this picture if we are to expect good results. 
That is only logical. 

That the fibrous tissue areas representing healed lesions seen in 
the wall of a syphilitic aorta or an aneurysm lying between the 
ruptured elastic tissue fibers stretch under the constant pressure is 
most likely, but we do not feel that this plays a part of any impor- 
tance in the actual production of the lesion; further, it seems to us 
as most improbable that the rupture of an anemysm is ever due to 
the breaking or giving way of this fibrous tissue. In this connection 
we wish to refer to the work of one of our colleagues. Dr. C. C. 
Guthrie. The dog on which he did his first arterial transplantation, 
eleven years ago, died this past winter from a malignant tumor, 
with general metastasis. The transplant in the carotid was, of 
course, the point of interest. This was represented by a dilatation 
about the size and shape of a large hickory nut. This dilatation 
Dr. Guthrie had observed several months after the original oper- 
ation, so he could definitely say that it had been present for at 
least ten and a half years. The wall of the dilated portion shows 
fibrous tissue plus the calcified remains of the transplant, with no 
ingrowth of muscle or elastic tissue from the adjacent carotid artery 
and no cellular inflammatory reaction. Here Ave have an example 
of a fibrous-tissue wall of an artery, Avith nothing to indicate that 
rupture Avas even impending, functioning for over ten years and 
in gross structure a true aneurj'^smal sac. The point brought put 
by Guthrie’s experiment, Avhich is to us of A'^alue in the localized 
sense of our present discussion, is that fibrous tissue can act as a 
vessel wall and not rupture for a period of many years, in this case 
lasting the lease of life of the animal. It is very probable, however, 
if an inflammation of any type had developed in the Avail of this sac 
the result AAmuld haA^e been a ruptured aneurysm. This experiment 
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also shows, as indicated above, that fibrous tissue may be stretched 
in a vessel wall to assume a sac-like appearance, but the conditions 
underlying the change here are entirely different from those met with 
in the human, aorta. In man the cardinal point is an active inflam- 
mation. If we could succeed in stopping entirely this inflammatory 
reaction and produce healing by fibrous tissue replacement, which 
we know occurs then, it would be possible, by analogy, to compare 
this very interesting animal work with our clinical problem, par- 
ticularly in reference to the prognosis. 

It would seem therefore rational that the therapy of aneury.sm 
should be directed primarily against the spirochete with the idea of 
its destruction, which would be followed by the eventual absorption 
of the inflammatory process in the wall of the vessel and the subse- 
quent replacement fibrosis or healing. The results would depend 
a great deal upon the amount of damage done and how thoroughly 
we are able to sterilize the areas infected by the spirochete. Assum- 
ing that this latter condition is a possibility, does it not suggest a 
more favorable outlook for these cases? The fact that an occasional 
spontaneously healed aneurysm is met with, certainly seems to indi- 
cate that an enlarged thoracic aorta, if quiescent, is compatible 
with life. From some limited observations on aortic aneurysm 
during the past three years we feel that the condition is by no means 
as hopeless as is ordinarily considered. 

The prognosis pf this lesion has always been very poor. It is 
well known that a certain number heal spontaneously. They are 
met with occasionally at autopsy. On the whole, however, this 
fortunate group is not very large and there are probably very few 
physicians who have clinically diagnosed aneurysm and who have 
seen a so-called spontaneous cure on the same patient. Osier gives 
almost a hopeless outlook, but calls attention to the fact that some 
even unusually large aneurysms have been known to last for many 
years. These, he says, are not common. Of the majority, after the 
diagnosis has been made, a period of one or two years usually sees 
the end. Excepting the unusual case one would be correct in saying 
that thoracic aneurysm is a fatal condition in a relatively short 
period of time after symptoms develop. This is the consensus of 
opinion as given in the modern text-books and other literature. 

The commonest cause of death is rupture of the sac. This rup- 
ture, we believe, is due to the giving way of the necrotic and inflam- 
matory tissue in the wall of the sac and not the breaking or tearing 
of fibrous tissue which represents healed portions of the wall. 
Fifty-tliree per cent, of the 1829 cases referred to by Arnold died of 
rupture. Cardiac failure from myocardial and aortic valve disease, 
angina pectoris, asphjocia, edema of lung, hypostatic pneumonia, 
tuberculosis or other intercurrent infections make up the rest of 
the list. Even if the death is not due to rupture of the sac most 
of the other causes are more or less directly dependent on this 
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large mediastinal mass. The aneurysm itself is therefore directly 
or indirectly responsible for the great majority of the deaths from 
this condition. 

The medical treatment of aneurysm, as judged by past clinical 
experience, has not been brilliant in its results. There is always a 
fatalistic touch to what is written on this part of the subject. At 
the best the most one appears to be able to do is to relieve untoward 
sjTnptoms temporarily, particularly if the lesion is at all advanced. 
Most authoi’s speak of the use of mercury in those cases in which 
the luetic infection is known to be of a relatively recent date or 
where the aneurysm is supposedly small. The use of mercury, 
however, is not emphasized liut rather gi-\TS one the impression of 
being suggested en jJassani. Certainly it is not brought out with 
the same force that one indicates when refen’ing to tertiary lues of 
almost any other source. Potassium iodide, on the other hand, 
has been the drug of this condition for many years. It is astounding 
to note how often this drug alone is given in aneurysm, when with 
any other tertiary luetic lesion the solitaiy use of iodide would be 
considered an inexcusable error, as it is the general belief that potas- 
sium iodide, although having great power in stimulatmg absorption 
of the syphilitic process, does not kill the ^pirocheta pallida and 
hence does not reach the cause of the disease. We cannot help but 
feel that in the treatment of aneurysm not enough attention has 
been focussed on the inflammatory lesion in the Avail of the aorta. 
It is here that the cause is to be met, and it does seem rather 
futile to hope for results if Ave do not try to render the aortic Avail 
free from the infection. As far as we knoAV mercury and arsphenamin 
preparations are the only ones capable of destroying the spirochete. 
The cardinal principle then in the treatment in Avhich Ave are striAung 
for a possible cure in the early cases or for palliatiA’-e effects in the 
late is to deal Avith the process as a syphilitic one and to apply, as 
fei’A^ently as possible, antisyphilitic remedies. Let us attempt to 
heal the inflammatory lesion in the AA'all and trust to the patient to 
fill up the sac Avith a fibrin clot. There are seA’eral points to be ob- 
served in the treatment AAdiich it would be Avell to briefly enumerate. 

1. Rest. As soon as the diagnosis is made the patient should 
be put to bed and kept there for as close to three months as possible. 
We alloAV them to get up to go to the toilet. As has been pointed 
out by Osier, many aneurysms will become sjTnptomless on this 
rest alone. It is of the Neatest A’^aliie, and any treatment that does 
not take into account a prolonged rest in bed is falling far short of 
the ideal. FolloAving the period of almost absolute rest, for the 
remainder of the year the patient should be limited in his physical 
AAmrk. We do not consider it Avise. to eliminate all actiAuty, for, as a 
matter of fact, very few people are financially or mentally able to 
Avithstand a year of cornplete idleness. Undue exertion, worry and 
extra mental effort are to be aAmided and this should more or less 
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be the basis for the remainder of the patient’s life. It has been our 
experience, however, to deal with patients that tvere unable to take 
more than six weeks’ rest, and following this go back to their former 
occupations. A change of occupation to something less strenuous 
is alwaj^s advisable. We believe it is a good thing in manj^ ways to 
have the individual kept moderately busy, as this is the best way 
to eliminate worry. 

2. Diet. The old treatment was more or less based on diet and 
rest. Valsalva rested, starved and bled the patients. It must 
have been a very rigorous case which survived, and probably the 
remark that the cure was as bad as the disease was more or less 
true. This form of treatment was* supposed to put the patient in so 
low a condition that the blood-pressure on the aneurysm would be 
greatly reduced, also possibly the coagulation' or fibrin formation 
in the sac would be increased. The first part undoubtedly was 
attained. Osier recommends bleeding as an emergency measure, 
particularly for some severe cases of dyspnea. We have seen one 
case given considerable relief by this procedure. Bleeding was a 
very important part of the Valsalva treatment, but now it is only 
used as an emergency method for relief. Futcher has shown that 
there is no evidence to indicate the value of gelatin as a measure 
to stimulate coagulation in the aneurysmal sac. We do not use the 
calcium salts either for this purpose. Tufnell’s diet is of more recent 
date. The patient was rested in bed and given a very reduced 
fare, consisting of 8 ounces of fluid and 10 ounces of solids per diem. 
This also is very severe. Lowering of blood-pressure, inducing 
fibrin formation and the benefit of rest, were the claims made for 
this diet. The rest is of undoubted value, but the supposed increased 
coagulation of the blood brought about by this method has been 
disproved by A. E. Taylor on two cases studied some years ago. 
Clinically the method is more or less discarded. We believe in 
moderation in this matter. If the case has a fairlj^ high blood- 
pressure ^then a light diet is indicated. At the same time we feel 
that the general nourishment of the patient is to be kept as close to 
normal as possible. In some of our cases the diet and fluid intake 
were moderately limited, but in others no change was made. Our 
unpression is that the diet is of minor importance and we can see 
no advantage in having the patient undernourished. 

3. Antiluetic Treatment. Potassium iodide in moderate 
doses (gr. xv tlnee times a day) is the drug method of treatment 
used for many years.. The dosage may vary considerably, but the 
above quantity usually is sufficient for most cases. It undoubtedly 
has great valued as fihe severe thoracic pam generally is readily 
controlled. The ability of potassium iodide to hasten the absorp- 
tion of luetic inflammatory tissue is to be kept in mind. But, as 
far as we know the Spirocheta pallida is not affected by this drug, 
hence we cannot hope to stop the inflammatory process in the wall 
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of the aneurysm by its use alone. As in tertiary syphilis elsewhere, 
mercury and arsphenamin must be added. Mercury’- in some form 
should be given and kept up for the same period as we would 
demand in syphilis. We have no special preference for tlie waj" 
mercury is to be applied. Wliile under our care in the hospital 
the daily inunctions were used, but when the patient went home a 
form taken by mouth was substituted. Gray powder was often 
the choice. 

Arsphenamin (diarsenol) in our hands has been quite safe and of 
great value. Longcope strongly recommends it in his work. We 
have given many injections in aneurysms and have never seen anj'^ 
ill results. The doses should always be small and repeated at 
weekly intervals. We recommend that the patient receives at 
least 12 injections, each of the first six being 0.2 gm. and the 
remainder 0.3 gm. We never give a larger dose, as we desire the 
patient to be free from any straining as would occur in vomiting. 
The arsphenamin is given while the patient is resting in bed, hence 
the value of making the primary rest as long as possible. In one 
case we gave fifteen injections. We have no definite rule, save the 
general condition of the patient and the Wassermann reaction to 
know when to discontinue the therapy. This is a very difficult 
problem to decide in aneurysm or in any form of syphilis. It is our 
intention to treat all cases actively for at least two or tlu’ee years 
if this is feasible. We lay great importance to the frequently 
repeated small injections of arsphenamin at the onset during the period 
of rest. This is really all we have to offer, namely, treat aneurysms 
intensively by antiluetic measures. There is, of course, notliing 
new in the method, but, taking the disease as a whole, one would 
be surprised, we believe, to know how few aneurysms ever receive 
mercury or arsphenamin. From our experience there is no contra- 
indication t j the use of the latter drug. We have given it, with very 
gratifying results, in a case in which the aneurysm was of enormous 
size, bulging through the chest wall. The solution given was never 
more than 100 c.c., and always diluted at least in the' proportion 
of 0.1 gr. for every 25 c.c. of distilled water. 

The following is a brief report of the salient points of our cases. 
From, this very small list and the short duration under treatment 
it would be unwise and further incorreet to be too sanguine as to 
the ultimate value of the therapy, but there are some points which 
have been so different from our past experience that we feel justified 
in continuing this method and in presenting these facts: 

We have had seven cases to observe in a period of three years, 
four of these are unsatisfactory from the'point of record in that we 
have lost track of them since leaving the hospital. They seemingly 
did not wish to cooperate even while in our care. They were given 
four injections of arsphenamin (0.2 gm.) each during the montli 
spent in the hospital in addition to the mercurials and iodide, but 
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at the end. of tliis time they departed against advice. Subjectively 
they were free from symptoms, and this is probably why we were 
not able to hold them further. Despite pomises to return for 
observation they have been entirely lost sight of. It would be 
very unwise to say anj'^thing further on this group, except that they 
took the antiluetic treatment well and improved with one month’s 
rest. Two of these aneurysms had all the physical signs of being 
large and well advanced. 

Of the other three we have more complete records. They are 
under our observation from time to time. 

Case I.— 0. K., aged thirty-six years, molder, primary lesion 
fifteen years before onset of symptoms, enjoyed excellent health 
until July, 1916, when he suddenly developed attacks of dyspnea 
of a paroxysmal type, accompanied by substernal pain. He was 
sent by his physician to Dr. B. M. Dickinson for a nose and throat 
examination. This was negative, and he was referred to the medical 
service of Dr. J. A. Lichty in August, 1916, or six weeks after his 
first symptoms. The physical examination showed a very apparent 
pulsation in the first and second interspaces on the right and in the 
episternal notch, with a distinct lifting of the sternal end of the 
right clavicle with each pulsation. An expansible character was 
noted by palpatihn. There was increased dulness to the right of 
the sternum above the level of the upper border of the third rib. 
The heart sounds had the peculiar quality heard in dilated aorta 
and further showed a S3^stolic bruit. The auscultatorj’^ signs were 
most evident just under the clavicle. Roentgen rays showed an 
enlargement of the ascending aorta, with a sacular-like bulging 
where it curved into the arch. The arch was but moderatelj’’ 
involved in the dilatation while the descending thoracic aorta 
appeared normal. By fiuoroscopj'^ an expansile pulsation in the 
aortic bulging was clearly seen. The Wassermann reaction was 
positive. The heart appeared normal, as did the rest of the sj'^stems. 
There could be no doubt of the diagnosis of aneurysm of the ascend- 
ing and of the arch of the aorta. 

The patient was eager to get well and remained in bed six weeks. 
He was given a general diet and allowed to go to the toilet. Potas- 
sium iodide, gr. xv, three times a day, 3j of ung. hydrargyrum 
rubbed into the skin daily, and 0.2 gm. arsphenamin once a week 
for six weeks was the therapeutic procedure while he was in tlie 
hospital. He showed no untoward symptoms after the intravenous 
injeetions. He had two attacks of dj'^spnea during the first week 
in the hospital, but after this he was free from symptoms and con- 
fessed to feeling perfectly well. On his discharge, as he’^was an 
intelligent fellow, we instructed him to keep up the iodide and the 
mercury inunctions which he has followed, we believe, faithfully 
for three years. The dose of the iodide was, however, diminished, as 
lately he has become somewhat intolerant to its use. He returned 
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weekly to the hospital for one month after clischargo and four 
doses, 0.3 gm., arsphenamin were given. In January, 1917, he had 
three more injections of 0.3 gm. arsphenamin. This was the final 
number. We have now taken him off mercury after a three years’ 



Fig. 1. — CasD I. Plate taken shortlyjafter admission to hospital in July, 1910. 


course. A rapid review for the past three years has some points of 
interest: He has been apparently perfectly well and has worked 
almost every day since leaving the hospital. We cautioned him 
against working too hard, but to no avail. Before leaving the 
hospital our intern, with most characteristic teutonic diplomacy. 
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told him franklj^ that his case was hopeless and some day he was 
going to choke to death. This remark we Imow has never entirely 
left his mind and accounts for his subsequentj almost foolhardy 
actions in working. In July, 1917, one year after the onset, he was 
in. apparent perfect health, the Wassermann was negative, but we 
could get typical physical signs of an aortitis or a dilated aorta, 



Fig. 2. — Case I. Plate taken three years after in September, 1919. Note the line 
of calcium deposit in the wall of the sac. 


and the roentgen rays showed almost the same pictm-e as it did' 
the previous year. He was able at this time to pass a fairly close 
physical examination into a large manufacturing concern, where he - 
made shells for eight months. This work entailed the lifting of 
130 pounds (the shell weight) betv^een 100 and 120 times a day, 
certainly the last thing in the world for a man with an aneurysm to 
attempt. The reason for this was an economic one: shell-making 
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was a remunerative job, and lie desired to leave as much as possible 
to his familj’-, firmly believing that the ill-advised remark of the 
house man might Come true anj”^ day. 

He, however, appeared to be none the worse for this physical test, 
but was willing to get much lighter work, which he has been doing 
up to the present. Even the present work, in charge of the repair 
shop of a garage, gives him very long hom-s and is relatively hard. 
Six months ago he fell oft' a ladder and broke the seventh rib in the 
anterior axillary line. At that time he noticed very carefully for 
any sign of pain or discomfort over the aortic area, but none was 
present. Today he feels perfectly well, looks outwardly in good 
health, shows signs of slight aortic dilatation, which we would call 
an aortitis if this were the first examination. His Wassermann is 
negative. The roentgen rays indicate that he still has his dilated 
aorta, or aneurysm, with some calcification in the sac wall. There 
is no expansile pulsation to be palpated, and there is very little 
evident expansion under the fluoroscope. We do not believe the 
sac has enlarged. 

This tjTDe of aneiuysm, of course, is the favorable one, and we 
probably saw it fairly early, although he must have had his aortitis 
for a considerable time. We trust the sac. is filled with organized 
clot, but we do hope there are no living spirochetes in the wall of 
the aorta or elsewhere. We are under the impression that if fibrous 
tissue has replaced all the damage done to the coats of the aorta 
that this reparative process will, from the point of view of function, 
carry on for some years. 

Case H. — ^P. G., aged thirty-five years, laborer, came to the 
hospital July, 1918, with a pulsating mass protruding in the second 
right interspace immediately to the right of the sternal border. 
He complained of some coughing and pain of a sharp, cutting 
character, usually noticed at night in the chest under the sternum; 
he could only sleep sitting up in bed or in a chair, could not lie on 
his side nor could he bend over, and he was forced to stop work on 
account of the pain produced on using his arms. He is an Italian, 
and during his stay at the hospital was most difficult to handle. 
The diagnosis w'as so evident that we are only mentioning one or 
two points. The pulsating expansile mass on the right side of the 
upper chest protruded between the second and third ribs. It was 
round at the base, having a diameter of 4 cm., the ribs being pushed 
apart, and it extended outward 2 cm. from the chest wall. The 
surface had a gentle ciu’ve, with a tendencj'^ to taper toward the 
outermost portion. A very marked enlargement of the aorta, by 
percussion, was easil}'^ demonstrated on both sides of the sternum, 
and the roentgen-raj’^ plate showed the aortic shadow to be as 
large as the heart. The ascending aorta, arch and part of the descend- 
ing thoracic aorta was involved. The fluoroscope showed it to be a 
pulsating expansile mass. Undoubtedly the aneurysm was a very 
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large one. The Wassermann was positive. The primary lesion 
was denied. There was a slight regurgitant aortic lesion, but not a 
great amount of cardiac hypertrophy was present, and the heart s 
action was regular and of good quality. 



Fig. 3. — Case II. Plate taken at the time of admission. (The roentgen-ray plate 
made fifteen months afterward showed a shadow similar to the above, but unfortu- 
nately it was not clear enough to reproduce, and we have been unable to get the patient 
to return for another.) 

We were very unwilling to try arsphenamin, and, in fact, kept 
him imder observation for two weeks before giving the first injection; 
but we concluded that from the man’s point of view it was worth 
the risk. It was the size of the aneurysm that made us hesitate. 
He took the arsphenamin perfectly and was given ten 0.2 gm., and 
four 0.3 gm., in all over a period of fourteen weeks. Potassium 
iodide, gr. xv, three times a day, and a daily inunction of mercury 
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were given while in the hospital, a period of sixteeP weeks. These 
last two preparations had been used from the first. After leaving 
the hospital we gave him gray powder and iodide, as we felt sure he 
would not applj’^ the ointment. We now know definitely he has not 
taken any medicine since leaving us. It was practically impossible to 
get him to stay in bed, and only on account of his interesting lesion 
did we tolerate his disobedience. After two months the aneurysmal 
sac protruding from the chest Avail shoAved signs of decreasing in 
size, and at the end of sixteen AA'^eeks it had entirely disappeared, 
the chest Avail anteriorly resuming a normal contour. The second 
and third ribs had a normal relationship, although aa'c 'could dis- 
tinguish on palpation some irregular thickening along the free 
margins. In the interspace one could readily get the pulsating 
sac Avith the tip of the finger. This disappearance of an aneurysm 
from the smlace is known to occur, and it sometimes happens at 
the expense of groAAi;h of the sac elscAAdiere. We had no indication, 
hoAvever, of this occurring. The patient during the last month 
seemed to appreciate he was improAung, and Ave were able to get him 
to rest in bed for a feA\^ hours during the day. His sjmiptoms, save 
for an occasional brassy cough, disappeared, and he left the hospital 
feeling Avell and intending to go back to aawIc at once on a light job. 
His Wassermann reaction at the end of his hospital stay showed a 
negative fixation AAoth the lipoid, but definite posith’^e with the 
cholesterin antigen. The roentgen-ray picture gave a shadoAV of 
about the same size as at the onset. He was on a general diet. After 
leaving the hospital, which he did on account of tlie inrush of 
influenza patients, we heard of him only indi^ectl 3 ^ It was impos- 
sible to get him to report, and only tlwough the kindness of one of 
the officials of the steel company A\diere he was employed Avere Ave 
able to get in touch AAuth him. After fifteen months he made his 
first appearance, and he really looked A'^ery AA'ell. He has been 
Avorking steadily since leaAdng the hospital, and his AA'^ork has not been 
at all times, by any means, AA-hat aa-c AA^ould call light or easy. The 
physical signs are just A\diat they AA’^ere AAdien he left. The roentgen 
rays and fluoroscope shoAv that the sac has not changed any in that 
time. He stopped taking mercury and potassium iodide the day he 
left the hospital, as Ave imagined he AA’^ould. The Wassermann reac- 
tion now is strongly positive AA-ith both antigens. We gave him 
some good, sound adAoce, put him back on mercury and iodide and 
commenced another series of arsphenamin injection, but after two 
AA'eeks he again disappeared, and in all probability AA'ill not return 
until he dcA'-elops more sjouptoms. Unfortunately, hoAVCA^er, aa^c 
are losing or have lost the good start we made last year in this case. 
It is too bad that this patient is so refractory, because if one could 
get some results AAoth an aneurj’^sm of this size under difficulties 
then AA’^e should be able to do a gi'eat deal more when conditions 
are more favorable. This aneurysm is undoubtedly A’^ery large, and 
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when we consider that over a year ago he was not able to sleep 
except sitting up, could not bend over or lie on his side, and had a 
very harassing cough, with a good deal of thoracic pain, we must 
conclude that from the point of general well-being he is clearly 
improved. This we would hardly expect without treatment after 
fifteen months in an aneurysm of this size. It is further very 
unfortunate he did not take the mercury as directed during the 
past year. 

Case III. — ^W. R., aged forty-two years, was admitted to Dr. 
J. A. Lichty’s service in August, 1918, suffering from nocturnal 
dyspnea and severe, almost constant, deep thoracic pain, which at 
times was cutting in severity. These symptoms appeared in 
January, 1918, but for the year before that he had been in rather 
poor health, although not suffering especially from the chest symp- 
toms. A very large aneurysm, involving the greater part of the 
thoracic aorta, was readily apparent on physical examination. A 
diffuse throbbing pulsation of the whole upper chest and vessels 
of the neck, dulness on both sides of the sternum above the cardiac 
area, particularly on the left side, tracheal tug, systolic murmur 
over dull area, expansile enlargement almost of the heart size by 
fluoroscopic examination and roentgen-ray plate, typical of a large 
thoracic aneurysm, chiefly of the arch and first part of the descend- 
ing aorta, could be made out. The Wassermann was strongly posi- 
tive. There was a regurgitant lesion at the aortic valve and some 
left-sided cardiac enlargement. Compensation appeared to be good. 
An indefinite primary lesion was present twenty years ago. He 
remained in bed for the month of August. He unfortunately could 
not rest for a longer time, as it was practically impossible for him 
to get away from his business. He was virtually alone for one 
continuous year without a day off, after his rest in the hospital 
managing a busy retail hardware store in one of the very active 
towns of this district, and to make matters worse, the influenza 
epidemic carried off his head clerk, so that for this patient mental 
and physical rest, which is so important, was not only absent, but 
the opposite state of affairs existed. He was forced to follow this 
course, Imowing the dangers, but as his partner was an officer in 
France, he felt it to be his duty to conduct the business even to 
his own detriment. Potassium iodide and mercury have been 
faithfully followed for fourteen months. He was given six intra- 
venous injections of arsphenamin 0.2 gm. during the first six weeks 
■ and two courses of tlwee injections of 0.3 gm. at weekly intervals 
in October and November, 1918. There was no reaction after any 
of these injections. The dyspnea had disappeared by the time he 
left the hospital, but he continued to have some thoracic pain for 
two months longer, but this was very mild in comparison to what 
it had been. He has reported about once a month up to the present 
time. At this date, which is fourteen months after the treatment 
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began, he is much improved. He occasionally has had slight, 
thoracic pain, but it is a very infrequent occurrence now. There 
is no dyspnea. He is able to sleep readily, a thing wliich one year 
ago was impossible. To use his owm words, ‘'He feels 100 per cent, 
better today than one year ago.” The physical signs, however. 



Fig. 4. — Case III. Plate taken fourteen months after the beginning of treatment. 
(The first roentgen ray at the time of admission ■u’as broken, but the report on it 
would indicate a shadow of somewhat the same type as the above.) 


really do not show much change. The roentgen-ray shadow is of 
an alarming size. There is a very definite diminution in the visible 
thoracic pulsation, but otherwise the signs are about what we 
described. The Wassermann is negative. He has gained twenty ' 
pounds since the treatment began. We intend to give more ars- 
phenamin, and of course continue the mercury and iodide for a 
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year or more at least. The aneurysm in this patient is also a large 
one. At the end of fourteen months he is certainly in much better > 
shape, having put on twenty pounds in weight, and now being 
practically free from- symptoms. The diminution in the heaving 
pulsation over the upper chest, which was most marked gne year 
ago, is very noticeable. This is about the only outstanding change 
in the physical signs. He is fortunately now situated in such a way 
that he will be able to take more rest. Here,_ again, the general 
improvement after a period of over one year is rather more than 
one would expect from a case of this type. 

Discussion. We franldy admit that our cases are too few in 
number and the time under treatment too short to allow us to make 
any dogmatic statement on the prognosis of this disease. The 
opportunity to study cases of this type for considerable periods is 
not^ always available, and therefore one must make the best of what 
is to be had. It is easy enough to observe a fair number of aneu- 
rysms, as the condition is by ho means uncommon; but in our 
experience it has been a very difficult matter to keep in touch with 
these patients. In order to estimate the ultimate value of a regime 
such as we have suggested, it is necessary to follow a number of 
cases for several years. 

We wish to emphasize, however, the general improvement noticed 
in three cases of aneurysm, two of them of massive size, after a 
period varying from fourteen months to three years. We are at 
present inclined to feel that the absence of symptoms, the ability 
to do the day’s work and the general improvement in health are to 
be taken as the index of the results of therapy. The changing of 
the Wassermann reaction at the end of the first year is important, 
but of much more value is the negative Wassermann at the end of 
several years. We regard it as being very unwise to stop treatment 
too early on account of a negative complement-fixation. 

The physical signs of a dilated aorta and the lack of any special 
change in the roentgen-ray picture might at first be considered as 
proving the failure of therapy. This, however, may not be the case. 
After an aneurysm has developed it is most likely an impossibility 
for the normal ever to return, and hence the shadow cast is going 
to be more or less as before. With early sacculations one might 
expect considerable alteration in the size after treatment, but we 
hardly look for any change in aneurysms of the size of om‘ last two 
cases. The roentgen-ray plate does not indicate whether the 
inflammatory process in the wall has subsided or not. In fact, 
there is no way of being siue of this point at the present time. As 
long as the aortic enlargement does not appear to be increasing in 
size, and associated with this there is a general improvement in the 
patient we are not going to worry over the fact that the sac shows 
no signs of returning to the normal. In Case II there was a visible 
mass in the chest wall which disappeared, but this may not mean 



540 nammack: significance of yelloav spinal fluid 

that the whole sac was any smaller. The development of what does 
appear to be a fine layer of calcium' in the sac of the first case three 
years after treatment began is of interest from several points of 
view. In the first place calcification and syphilitic lesions of the aorta 
do not, as a rule, go together. One sees very few aneurysms at 
autopsy showing any evidence of calcification in their walls. It 
would be very interesting to know whether the so-called spontan- 
eously healed aneurysm, which we know occurs, has calcium 
deposits in its wall, and also whether a positive history of syphilis 
is present. One is tempted to ask if in our case this deposit bears 
any relation to or is an index of healing. At the present time, how- 
ever, we are able to do little more than note its occiu’rence. 

We must admit that we are favorably impressed with the results 
so far observed, and therefore feel justified in recommending more 
active antisyphilitic treatment for aortic aneurysm. 
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THE SIGNIFICANCE OF YELLOW SPINAL FLUID. 


By Charles H. Nammack, M.D., 
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HEALTH DEPARTMENT AND NEW YORK DISPENSARY; INSTRUCTOR IN 
CLINICAL MEDICINE, CORNELL UNIVERSITY AIEDICAL COLLEGE. 


The occurrence of a yellow spinal fluid is sufficiently rare as to 
excite interest and sufficiently common to merit a brief considera- 
tion of its significance. The true syndrome of Froiffi consists in 
(1) a spinal fluid which coagulates at once or upon standing — the 
eonsistency of the clot varying, but often so tenacious as to permit 
one to invert the tube; (2) a yellow coloration or xanthochromia; 
(3) a marked increase in cells and albmnin. Froin- and all others 
who have studied this condition are agi-eed that the coloration is 
due to the presence of blood pigments chiefly bilirubin and the 
increased coagulability to an increase in fibrin. We shall not attempt 
to review the causative factors, mechanical and clinical, that bring 

* Gaz. des hop., Paris, 1903. 

2 Syndrome de Coagulation Massive, Gaz. des hop., 1908, p.- 1587. 
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about this departure from the usual pathological findings in spinal 
fluids but proceed to a consideration of the conditions in which it 
is encountered. 

In a description of 100 cases Sprunt and Walker® state that the 
majority of cases showing yellow fluid present the complete syn- 
drome but in 96 cases we have only had it occur in six instances. 
It appears that the true syndrome of Froin represents the highest 
development of a process in the spinal fluid ,of which the yellow 
coloration without the other essentials represents the earliest stage. 
Our 6 cases that presented the complete syndrome were 2 meningeal 
hemorrhages, 2 cases of tuberculous meningitis, and 2 of poliomyelitis. 

In 95 cases of cord tumors and other clrronic surgical conditions 
of the spinal cord which Elsberg and Rochefort^ studied at the 
Neurological Institute, New York City, they found yellow fluid 
in 14 cases and spontaneous coagulation in 7 cases — a rather high 
proportion which would lead me to believe that disease of this kind 
tends to produce the conditions necessary for the development of 
the complete syndrome of Froin as stated by Mestrezat® to wit; 
(1) the existence of a closed cavity shut off from the general circu- 
lation in which the elements derived from blood accumulate (by 
transudation or hemorrhage) ; (2) an alteration (infectious or toxic) 
of the vessels of the cavity bringing about a transudation or a 
number of minute hemorrhages. In Dr. Elsberg’s series of cases 
in which yellow fluid occurred, there were ten extramedullary 
tumors, two gummas, one varicose vein of the cord, and one 
neuritis of the cauda equina. 

Our series of cases, 96 in all, .represent the number of instances 
in which these cases have occurred in nine years of work of the 
Meningitis Division of the Health Department. There were 5801 
fluids so that the percentage of cases in which yellow fluid occurred 
was about 1.6 per cent. Of these 96 cases, 60 have been tabulated 
and accompany this paper in the form of a table which is appended. 
Thirty-six cases were omitted from tabulation because the diagnosis 
was never confirmed definitely or there was lack of sufficient data. 
The chief interest of our series of cases lies in the fact that we see 
almost exclusively acute or subacute types of disease — ^vliich 
probably accounts for the small number of cases in which the 
syndrome of Froin occurred in all its manifestatins. Our cases were 
as follows; tuberculous meningitis 40, poliomyelitis 13, cerebral 
hemorrhage 3, meningeal hemorrhage 1, cord tumor 1, pachy- 
meningitis 1, cerebrospinal meningitis 1. 

Yellow fluids occurred in many cases of recovering epidemic 
meningitis but were omitted from consideration in this paper 

= Significance of Xanthocliromia of the Cerebrospinal Fluid, Bull. Johns Hopkins 
Hosp., 1907, xx-ciii, SO. 

* Xanthoeromia and Other Changes in the Cerebrospinal Fluid, Jour. Am. Med. 
.-Vssn., vol. lx\-iii. 

^ Le Liquide Cephalorachidien, Paris, 1912. 
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TABLE OF YELLOW FLUIDS, 


No. 

Amount, 

c.c. 

Coagu- 

lation. 

Albumin. 

1 

Globulin. 

Fchling’s. 

Cells, 
per cent. 

Diagnosis. 

1 

GO 

0 

+ +1 
solid 

+ + 
solid 

+1 

+ 95 (polys.) 

Tb. meningitis. , 

2 

15 

+ + -}- 


+ + + + + 

+1 

+ +95 (monos.) 

Poliomyelitis. 

3 

15 

0 

+ + + + 

44 + 

4 

+95 (monos.) 

Poliomyelitis. 

4 

10 

0 

+ + + + 

+++ 

++ j 

+95 (monos.) 

Tb. meningitis. 

5 

5 

0 

+ 4--t- 

++++ 

0 

-i-90 (monos.) 

Tb. meningitis. 

G 

8 

0 

+ + + 

++ 

N.d. 

None (?) 

Poliomyelitis. 

7 

3 

0 

+ + 

4- + 4 

N.d. 

+ 

Tb. meningitis. 

8 

20 

0 

+ -t" + 

444 

N.d. 

+90 (monos.) 

Tb. meningitis. 

9 

40 

0 

4* 

4 

N.d. 

Red blood cells 

Meningeal hemorr. 

10 

8 

0 

+++ 

+++ 

N.d. 

+95 (monos.) 

Tb. meningitis. 

11 

3 

0 


++++ 

N.d. 

+95 (monos.) 

Tb. meningitis. 

12 

8 

0 

+++ 

++++ 

1 4 

-fGO (monos.) 

Poliomyelitis. 

13 

40 

0 

+ -H- 

+++ 

0 

-j-50 (monos.) 

Tb. meningitis. 

14 

70 

0 

+-1-+ 

++ 

N.d. 

90 (monos.) 

Tb. meningitis. 

15 

10 

0 


N.d. 

N.d. 

Few cells 

Pachymeningitis. 

10 

5 

0 

++ 

+ + + 

N.d. 

•b-f- 

Poliomyelitis. 

17 

5 

0 

+4-4-+ 

+ + + + 

i +1 

+90 (monos.) 

Tb. meningitis. 

18 

10 

4~ 

++++ 

+ + + + 


+98 (monos.) 

Tb. meningitis. 

19 

40 

0 

+++1 


1 + 

1 +95 (monos.) 

Tb. meningitis. 

20 

30 

0 

++++ 


+1 

+ +90 (monos.) 

Tb. meningitis. 

21 

20 

0 

++++ 

+ + + + 

4 

+90 (monos.) 

Tb. meningitis. 

22 

20 

0 


+ + + + 

++1 

+90 (monos.) 

Tb. meningitis. 

23 

30 

0 

+ + + + 

+ + + + 

++1 

+80 (monos.) 

Tb. meningitis. 

24 

25 

0 

+ + + + 

+ + + + 

++1 

+95 (monos.) 

Poliomyelitis. 

25 

15 

0 


+ + + + 

+1 

+70 (polys.) 

; Tb. meningitis. 

26 

10 

0 


+ -i--t--f- 

++ 

+90 (monos.) 

Tb. meningitis. 

27 

25 

0 

+ + + + + 

+ + + + + 

+ 

+90 (monos.) 

Tb. meningitis. 

28 

35 

0 

+ + + + 

+ + + + 

+1 

+90 (monos.) 

Tb. meningitis. 

29 

5 

0 

-|- + -i--i- 

+ -i--i--|- 

++1 

+90 (monos.) 

Tb. meningitis. 

30 

5 

4* 

N.d. 



Fetv 

1 Meningeal hemorr. 

31 

2 

0 

+ + + + 

-j'-p-f'-i* 

+1 

+ 

Slight + 

90 (monos.) 

Tb. meningitis. 

32 

5 

0 

+ + + + 

+ + + 

+++ 

Cerebral hemorrhage. 

33 

30 

0 


4 

+++ 

+ + 

E. c. s. vr . 

34 

35 

0 

+ + + + 

++++ 

+1 

+90 (monos.) 

Tb. meningitis. 

35 1 

20 

++ 1 

+ + + + +i 

++++ 

++ 

+70 (monos.) 

Meningeal hemor. 

3G 

20 

0 

+ + + + 

++++ 

+ 

+mod. 90 (mon.) 

Tb. meningitis. 

37 

20 

0 

+ + + + 

++++ 

+. 

+80 (monos.) 

Tb. meningitis. 

38 

3 


+ + + + 

++++ 

N.d. 

. N.d. 

Poliomyelitis. 

39 

20 

0 

+ + + 

+++1 

+ + + 

+60 (monos.) 

Poliomyelitis. 

40 

10 

0 

H" 4 + 4* 

4 + 44 

+1 

+95 (monos.) 

Tb. meningitis. 

41 

20 

0 

-i- + -i--i- 

++++ 

0 

+98 (monos.) 

Tb. meningitis. 

42 

5 

0 

+ 4 + 44 

-i--i- + + + 

1 

+89 (monos.) 

Tb. meningitis. 

43» 

30 

0 

444+ 

+ + + + 

1 + + + 

Moderate + 

Poliomyelitis. 

447 

25 

0 

4 + 4 + 


-i-+-t- 

+ monos. 

Poliomyelitis. 

45S 

40 

0 

++++ 

+ + + + 

+ 

+90 (monos.) 

Tb. meningitis. 

46 

30 

0 

4 + 44 

+ + + + 

_ 4 

+90 (monos.) 

Tb. meningitis. 

47 

2 

0 

++++ 

N.d. 

N.d. 

-P 

Tb. meningitis. 

48 

3 

0 

++++ 

+ + + 

+1 

+90 (monos.) 

Tb. meningitis. 

49 

10 

0 

444 

+ + + 

+ 

+99 (monos.) 

Tb. meningitis. 

50 

20 

0 

+++ 

+ + +1 

4 

+95 (monos.) 

Tb. meningitis. 

51 

40 

0 

-p-f-i- 

+ + + 

+++ 

+90 (monos.) 

Poliomyelitis. 

52 

20 

0 


+ +1 

+ 

+mod. 95 

Tb. meningitis. 

53 

15 

0 

+++ 

+ + + 

++4 

N.d. 

Cerebral hemorrhage. 

54 

10 

0 

++++ 

+ + + 

+++ 

+90 (monos.) 

Tb. meningitis. 

55 

30 

0 

++1 

++1 

+1 

+50 (monos.) 

Poliomyelitis. 

56 

60 

0 

+++ 

+ + + 

+1 

+99 (monos.) 

Tb. meningitis. 

57 

15 

0 

++++ 

+ 4 + 4 

4 

+95 (monos.) ■ 

Tb. meningitis. 

58 

15 

0 

4444 1 

++++ 

++++ 

+75 (monos.) 

Poliomyelitis. 

59 

30 

0 

444 

++ 

++ 

+90 (monos.) 

Tb. meningitis. 

GO 

30 

0 

++ 

444 

1 

+ 

+99 (monos.) 

Tb. meningitis. 


® Fluid No. 43, gold chloride curve, 1111, 232100. 
r Fluid No. 44, gold chloride curve. 111, 22332210. 
* Fluid No. 45, gold chloride curi’e. 111, 2322100. 
N.d.; not done. 

Summary: Tuberculous meningitis 

Poliomyelitis 

Cerebral hemorrhage .... 
Epidemic meningitis • . . ... 

Pachymeningitis 

Syringomyelia 

Meningeal hemorrhage 


40 

13 

3 

1 

1 

1 

1 


Total 


60 
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because the condition did not occur spontaneously but after the 
administration of serum, wliich, however, we do not consider the 
cause of the xanthochromia. 

Mestrezat® and many of the French writers have pointed out that 
the occurrence of a yellow fluid is not uncommon in tuberculous 
meningitis, yet it forms a very striking fact that it occurs in over 
66| per cent, of oiu’ cases. Neal and DuBois^*' have already pointed 
out that yellow fluids occur too in poliomyelitis. 

It had long been my clinical observation which is confiimed by 
these flgures that given a patient with meningeal symptoms who 
on lumbar puncture shows yellow spinal fluid one should be inclined 
to a diagnosis of tuberculous meningitis or poliomyelitis — ^this 
e\ddence, of course, being by no means conclusive but merely a 
factor to be considered in the other points of diagnosis which 
further study of the spinal fluid usually decides. 

The spinal fluid withdrawn in these cases has varied in amount 
from 3 c.c. to 50 c.c. The color has ranged from the faintest of 
yellow tints to the deepest canary. The albumin and globulin 
have been markedlj^ increased in the majority of the cases. The 
sugar reactions as shown by the reduction of Fehling’s solution has 
varied with the underlying etiological infection. In three instances 
colloidal gold curves were performed and these are included in the 
table. 

Resume. (1) Yellow spinal fluid occurs in a wide range of dis- 
eases of the spinal cord and meninges; (2) the complete syndrome 
of Froin is comparatively rare in its occurrence; (3) in acute or 
subacute conditions the presence of yellow fluid strongly suggests 
the probable diagnosis of tuberculous meningitis or poliomyelitis. 


THE OCCURRENCE OF GLYCOSURIA IN MUSHROOM-POISONING, 
WITH THE REPORT OF FIVE CASES IN WHICH A MILD 
NEPHRITIS AND A RENAL GLYCOSURIA WERE THE 
PERSISTENT AND PREDOMINATING FEATURES. 

By M. E. Alexander, M.D., 

RESIDENT PHYSICIAN, W-ATERBURY’ HOSPITAL, 'WATERBDRY, CONN. 

Although the history of mushroom-poisoning reaches back to 
the times of Babylonia and ancient Rome, most of the reports, even 
the more recent, give but little clinical details and no accurate 
account of postmortem findings. In reviewing the literature one 
is also impressed by the few reports of cases that have ended in 
recovery. Although recent investigators, as Clark, Marshal and 

’ Same. 

The Diagnosis of Poliomyelitis, Am. Jour. Med. Sc., September, 191G. 



t 

544 ALEXANDER: GLYCOSURIA IN aiUSTIROOM-POISONlNG 

Rowntree/ have emphasized the urinary findings and the blood 
chemistry in cases of mushroom-poisoning, = I can .find no reference 
to the occurrence of glycosuria in such cases. In a personal com- 
munication from Dr. Carl Th. Morner of Upsala, who recently 
published an exhaustive treatise on poisonous mushrooms (Oni de 
Hdgre Sminparna, Upsala, 1919), he VTites that he has never met 
with a case of glycosuria following mushroom-poisoning,' nor has 
he read any account of it in his review of the literature. 

It is not necessary in this place to review the history of mush- 
room-poisoning. The subject has recently been reviewed by 
Morner in Uysala Lakareforenings Forhandlingar, January 20, 1919, 
pp. 1 to 57, also in the work mentioned above. It may be of interest 
. to note that one of the earliest clinical reports in the literature is by 
Cheney,^ although no postmortem findings are given. Caryon,"* 
in 1873, reported the clinical com-se of a fatal case, and Adolph 
Kessler,® in 1880, reported the urinary and clinical findings of acute 
nephritis in a fatal case, as was also proved at autopsy. Michel® 
reported some cases in 1876, Ore,’ in 1877 and PlovTight,® Palmer,® 
and McGlenn^® in 1879. Schroter” and Trask’® also reported cases 
in 1883. Studer, Sahli and Schsirer,’® in 1884, collected all previous 
cases of poisoning that had autopsies performed and also reported 
several new cases. The pathological findings generally encountered 
were ecchjmoses and hemoiThages in serous membranes and paren- 
chjTnatous organs, together with profound fatty degeneration in 
liver and kidney. The heart may be found in a state of dilatation. 
The lungs are congested and bronchopneumonia of the hemorrhagic 
type is frequently encountered. 

Although acute nephritis has long been recognized as a mani- 
festation of mushroom-poisoning, it is only recently that a careful 
study of the urine and blood was undertaken by Clark, Marshall and 
Rowntree.’'’ In none of their cases was there any evidence of any 
nitrogen retention in the blood. The phenolsulphonephthalein out- 
put was generally quite low, 33 per cent, in one of the cases that 
recovered. 

In the cases forming the basis of the present paper, glycosuria 
was present in addition to the evidences of a mild nephritis. 


' Jour. Am. Med. Assn., April 10, 1915, pp. 1230-1232. 

- By Amanita Phalloides. 

^ Cases of Mushroom-poisoning, Pacific Med. and Surg. Jour., 1871-2, v, 119-121. 
* Gaz. des hop., 1873, p. 1146. 

® Fatal Poisoning by Mushrooms, A&i. Jour. Med. Sc., October, 1880, pp. 393-399. 
® Gaz. hebd. de mod., 1876, p. 657. 

’’ Compt. rend. Soc. de bioL, Ixxxiii, 837. 

® Lancet, December, 1879, p. 941. 

® Toadstool-poisoning, Boston Med. and Surg. Jour., ci, 301-304. 

Six Cases of Toadstool-poisoning, Med. Herald, Louisville, 1879-1880, i, 255. 


" Breslauer Aertzl. Ztschr., 1883, p. 149. 

12 Cases of Mushroom-poisoning, Am. Jour. Med. Sc., 1883, Ixxxv, 358-365. 

12 Beitriige zur Kentniss der Schwammvergift., Mitteil. der Naturf.- Gesellsch., 


Bern, 1884, p. 85. 

ii Mushroom-poisoning, .lour. 


Am. Med. Assn., April 10, 1915, pp. 1230-1232. 
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The five cases occm-red in one family. The father was aged 
forty-nine years; the mother, forty-eight; a daughter, twenty-one-; 
a son, sixteen; and a boy, aged five. The mushrooms, about a 
pound by weight, were picked in the forenoon of August 28. They 
were boiled and prepared with milk and butter. It was said that the 
number of mushrooms consmned by each member of the family 
was in proportion to age, for the father ate most and the mother and 
cliildren lesser amounts. About three hours after the ingestion 
of the mushrooms the father complained of nausea and of pain in 
the epigastrium. Soon afterward all the others had a similar 
experience. About two o’clock that morning they all vomited and 
complained of headache and dizziness. Their vision was blurred 
and the sensorium somewhat confused. The vomiting persisted 
all night, each one having vomited eight to ten times. Toward 
morning they felt a little better and that day they all pursued their 
daily occupations. For three days they all felt fairly well, although 
each gives a history of having felt weak, being nauseated and suffer- 
ing from headache. Their appetite was poor and they ate but 
little, but took no particular care with their diet, having eaten 
anything they desired. Gradually their condition became worse 
and on the fourth day after the ingestion of the mushrooms their 
'headache became intense and they complained of an unpleasant 
taste in the mouth and marked thirst. They all again commenced 
to vomit and were markedly prostrated. The father, who seemed 
most affected at this time, was advised to enter the hospital. He 
was admitted to the Waterbury Hospital, in the service of Dr. 
Engelke, on the fifth day after the ingestion of the mushrooms. 

The physical examination revealed a well-nourished male, aged 
about forty years, five feet nine inches tall, and weighing 160 pounds. 
He was rather pale and the sclerse were slightly jaundiced. The 
heart and lungs were negative. There was no edema of the extremi- 
ties and the reflexes were normal. The temperature at the time of 
admission was 98.4° F.; pulse 80, respirations 20. The blood- 
pressure was: systolic 128 and diastolic 80. The blood examination 
showed the hemoglobin to be 85 per cent. ; red blood cells, 4,400,000 ; 
white blood cells, 8100; polynuclears, 74; Ijonphocytes, 22; mono- 
nuclears and transitionals, 3; eosinophiles, 1. The alveolar air was 
35 per cent., determined by the Marriott method. 

The urine was cloudy; yellow; 1024; acid; heavy cloud of 
albumin, 0.75 per cent.; sugar; marked reduetion of the Benedict- 
Fehling reagent (quantitative determination, 2.5 per cent.). The 
microscopic examination showed amorphous urates and numerous 
finely and coarsely granular casts, also an occasional white blood 
cell. There was also a moderate trace of acetone and a faint trace 
of diacetic acid. There was no increase of indican. 

The secretion of urine during the next twenty-four hours was 
1700 c.c. The specific gra\nty was 1022; acid; slight cloud of 
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albumin, 0.25 per cent.; total, 4.25 gm.; sugar, 2.5 per cent.; total, 
38.25 gm.; urea, 0.008 gm. to 1 c.c„ total, 13.6 gm. The micro- 
scopic examination showed numerous granular and occasional 
hyaline casts also an occasional w'hite blood cell.' There was a 
marked reaction for acetone and a heavy trace of diacetic acid. 
The indican reaction was normal. 


KIDNEY FUNCTION, ETC., OP C. S. (CASE STUDIED IN HOSPITAL). 





Urine. 


i 

CO: alveolar air. 

Blood. 

Plicnolsulph. test, 
per cent. 
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Casts. 
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1 
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!s 

^ 1 
u 

1 

1 

Sept. 1 

0.5 
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occas. i num. 
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-t- 

30 

40 
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1.0 

90 

15 

3 

0.5 

2.5 
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25 







0.25 
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+ + 

+ 

35 
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0.25 
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-f- 
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35 

32 
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O.S 

SO 

20 

9 

0.12 

2.0 
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0 
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40 






11 
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0 
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13 
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0.75 
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0 
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0.25 
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0 

0 
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25 

O.S 

1.0 

70 

30 

17 
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0.24 
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0 

0 1 
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0 

0 
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0.4 
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05 

35 

28 
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0 
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19 
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14 
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The subsequent urinary findings, together with the blood 
chemistry and other laboratory examinations, are set forth in 
the accompanying table. As will be seen from this tabulation 
the glycosuria was more prominent and more persistent than the 
albumimiria. There was a veiy slight retention of urea nitrogen, 
and creatinin in the first two determinations. The sugar content 
of the blood was decidedly normal throughout. The phenolsul- 
phonephthalein output was very low at first and remained low even 
after the urine showed no albiunin and no casts. 

On the fifth day after admission the patient was given 100 gm. 
of glucose and the urine was examined quantitatively every hour. 
The sugar output varied from 2.5 per cent, to 2.25 per cent. There 
seemed to have been no increase in the sugar output in the mine 
following the ingestion of the glucose; since the day before similar 
quantitative determinations made every horn showed a similar 
slight variation. Seven days later these tests were repeated, mth 
the same results. 

As regards the patient’s symptomatology for the first forty-eight 
hours after admission to the hospital, he complained of considerable 
headache, nausea and marked weakness. He was given a saline 
cathartic and the rest of the treatment was that of a mild nephritis. 
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Potassium acetate and potassimn citrate, aa gr. x, were given every 
four hours. His diet consisted of milk, cereals and cooked vegetables. 
Spices, broths and meat extracts were prohibited. The glycosuria 
was considered a secondary manifestation and no special attempt 
was made to deny the patient“carbohydrates. As can be seen from 
the accompanying chart the urine has returned to normal at the 
end of the fourth week, although the subjective symptoms dis- 
appeared shortly after admission to the hospital. . 

The symptoms, urinary findings and entire course of the other 
four patients that partook of the mushrooms were exactly similar 
to those of the father, as already described. The urinary picture of 
one was almost exactly the same as of any of the others. There 
was the same amount of albumin and the same predominance of 
granular casts and scarcity of hyalin. The mother’s urine had 2.5 
per cent, sugar; the daughter, 2.75 per cent.; the son, 2.5 per cent.; 
the boy, 2.25 per cent. Even the duration was exactly the same, 
four weeks having elapsed before the urine entirely cleared up. 

Among the mushrooms that were left uncooked there was one 
specimen that was identified by Professor Lafayette B. Mendel, of 
Yale, as an Amanita muscaria. The rest were Agaricus campestris. 
Two other people ate everything at that meal except the mushrooms, 
and they had no untoward symptoms whatsoever. 

It is well known that in addition to phloridzin there are numerous 
chemical substances that may produce glycosuria. To enumerate 
them briefly. one may mention the caffein group,^® curare,^® strych- 
nin,^'^ carbon monoxide poisoning,^^ amyl nitrite,^® chloral,^® sodimn 
chloride,^^ phosphorus-poisoning^® and several others. Recently, 
Salant and Wise®® produced glycosuria experimentally by means of 
the zinc salts. 

The phloridzin diabetes has been the one most thoroughly 
investigated. Since von Mehring®^ first reported upon it in 1886 
numerous investigators have repeated and amplified upon his find- 
ings. It was not only demonstrated that phloridzin acts upon the 
kidney substance by lowering its permeability point to sugar, but 
it was also shown what part of the kidney is acted upon. In con- 


Jacobi, C.: Ueber kiinstlichen Nierendiabetes, Arch. f. exp. Path. u. Pharm., 
Leipzig, 1894-95, xxxv, 213-221. 

Jones H. V.: Zur Erklarung des Curare Diabetes, Arch. f. Phys., Leipzig, 1891, 
pp. 476-479. 

” Gerloff, C.: Beitrage zum Strychnin Diabetes, Kiel, 1888, 80. 

Garafaola, A.: Recerche speriment. sulla glicos. per assido de Carbanio e per 
gas illuminante. Bull. d. r, Acad. m6d. di Roma, 1891, No. 2, xviii, pp. 191-221. 

Galeotti, G.: Ueber einige neuere Unters. iiber exp. Glycos. u. Aceton, Cen- 
tralbl. f. allg. Path. u. path'. Anat., Jena, 1892, hi, 289-294. 

Simon, C. E.; Clinical Pathology, Philadelphia, Lea & Febiger, 1911, p. 358. 

McDanell, L., and Underhill, F. P.: Salt Glj'cosuria, .Tour. Biol. Chem. 
March, 1917, xxix, 273. 

-- Laub, M.: Wiener med. Wchnschr., January 13, 1898. 

Production of Glycos by Zinc Salts, Jour. Biol. Chem., May, 1918, xxxiv, 447. 

Ueber exp. Diabetes, Verb, des Cong. f. inn. Med. Wiesb., 1886, v, 185-189. 
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nection with his studies of experimental diabetes, von Mehring 
shows that in phloridzin diabetes the blood shows no hypergl,vcemia. 
Clinically, also, renal diabetes is characterized by no increase in the 
, blood sugar. When, in 1896, Klemperer"° reported a case which he 
called “renal diabetes,” he stipulated that in order for such a diag- 
nosis to be made the following postulates must be fulfilled: 

1. The glycosuria must be independent of the amount of carbo- 
hydrates ingested. 

2. There must be no increase of sugar in the blood. 

3. The development of a nephritis decreases the glj'cosuria. 
Subsequent investigations of these cases of “renal diabetes” 

showed that the second postulate is absolutely correct, but the 
first and third are not necessarily to be fulfilled. The characteristics 
of renal glycosuria have been succinctly stated by Alien-® as “ Glyco- 
suria, with normal glycemia, relativel.y indejiendent of diet.” 

The literature on this subject^ has recently been reviewed by 
Bailey,-^ and Lewis and hlosenthal-® have given an excellent review 
of the cases so far reported. 

It will, hence, be seen that the cases of glycosuria in mushroom- 
poisoning described above will very likely fall into the group of 
renal glycosuria. 


PULMONARY COMPLICATIONS OF PARATYPHOID FEVER, 
WITH A REPORT OF FOUR CASES. . 


By Thomas Klein, J\I.D., 

INSTRUCTOR IN MEDICINE, UNIVERSITY OF PENNSYLVANIA, 


AND 

Robert G. Torrey, M.D., 

ASSOCIATE IN MEDICINE, UNn’ERSITY OF PENNSYLVANIA. 


During the past four years Ave have had the opportunity of 
studying 6 cases of paratyphoid fever, and of these 4 liaA^e been 
associated Avith seA'^ere pulmonary disturbances during the course 
of the paratyphoid infection. In the army during this same period 
much attention has been paid to the preA’-ention of the disease in the 
Avay of sanitation and by protecting the indiAudual by a prophylactic 
immunization in using the triple A’^accines, but the detection of 
clu’onic carriers has not had the emphasis put upon it that it desei’A’-es. 
It is in the civilian population that these periodic outbreaks of the 
paracolon infections, probably due to chronic carriers, Avill occur 
from time to time. 

A^’crein. f. inn. Med., Berlin, May IS, 1896. 

Glycosuria and Diabetes, Boston, 1913, p. 544. 

Renal Diabetes, Am. Jour. Med. Sc., No. 2, clvii, 221-230. 

Johns Hopkins Hosp. Bull., 1916, xxvii, 133, 
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In the late winter months of 1915 our attention was called to 
the association of pulmonary lesions in paratyphoid fever in a 
young adult male admitted to the wards of Dr, Joseph Sailer, with 
frank lobar pneumonia. His condition progressed favorably and 
his lungs entirely cleared, but the fever still persisted. The pneu- 
monia was of short duration, and we were much puzzled by the 
continuance of the fever with an otherwise complete symptomatic 
recovery. The man was not septic and the blood culture was nega- 
tive at this time. In the course of a few days the patient had a large 
hemorrhage from the bowels, followed by several small hemorrhages. 
At this time the Widal reactions for Bacillus typhosus and Bacillus 
paratyphosus A were negative, but it gave a strong, positive aggluti- 
nation for Bacillus paratyphosus B. The blood culture again was 
negative. The second series of agglutination tests confirmed the 
first, and subsequently the Bacillus paratyphosus B was isolated 
from the stools. The patient made an uneventful recovery. This 
case stimulated our interest in the subject, and since that time we 
have had the opportunity of observing 3 additional cases showing 
pneumonic complications occurring among the 5 cases observed 
by us since that time. 

It was not until Achard and Bensaude,^ in 1896, isolated the 
bacillus and reported 2 cases, which they called fieme ■paratyiiho- 
'idiqiie, that the disease was recognized as a distinct entity. Widal 
and Notecourt, in 1897, were successful in isolating the same bacillus 
from a post-typhoidal abscess. Gwyn,^ in 1898, was the first to isolate 
and culture the Bacillus paratyphosus from the blood during life. 
From this time until 1902 we find but 24 cases reported in the 
literature; these do not include the Saarbriicken epidemic of 38 
cases, as they were not bacteriologically certain to be paratyphoid 
fever. It is of interest to note that at this time the reports included 
cases from Germany, France, England, the United States and the 
Philippines, showing the wide geographic distribution of the infec- 
tion. This same year Longscope® reported 2 cases, with autopsy 
records of 1, in which he stated the presenee of extreme congestion 
and moderate edema of the lungs. Herpes labialis was present in 
both his cases. Coleman^ also reported that herpes occurred in 
50 per cent, of the cases and stated that a mild bronchitis was one 
of the initial symptoms. Bronchopneumonia was also mentioned 
as a complication at that time. He quotes an epidemic in Middles- 
boro, in 1888, caused by eating poorly cooked pork in which pleuro- 
pneumonia was quite frequent. Autopsy confirmed the clinical 
manifestations. Coleman was of the opinion that this epidemic was 
caused by one of the paracolon group, probably the Bacillus 
psittacosis. 

* Bull, et mem. Soc. In6d. de hop., Paris, 189G, xiii, 820. 

= Johns Hopkins Hosp. Bull., 1898. 

’ Am. Jour. Med. Sc., 1902. 

* Am. Med., 1902, iv, 498, 578, G22. 
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111 1909 Proescher and Roddy® report an epidemic of 48 cases in 
Pittsburgh in which cough and bronchitis occurred in 12, or 25 per 
cent. Acute catarrhal laryngitis was an early sjunptom. Pneumonia 
occurred in only one instance, and this patient had been home, sick 
in bed, for three weeks prior to admission. The pneumonia was 
lobar in type and involved both lungs. Hoskins,® in the epidemic 
at Wayne’s Cave, Virginia, in the spring of 1909, reports a bron- 
chitis of a persistent character, lasting for several days after the 
temperature had become normal, in 23 of the 35 cases. This epi- 
demic was due to Bacillus paratj^hosus B, while the Pittsburgh 
epidemic was due to Bacillus paratj^hosus A. In our series of 
4 cases 3 were due to the type B infection. In this country 
the outbreaks have been followed chiefly from a bacteriological 
standpoint and very few of the observers have mentioned the 
clinical manifestations. 

In the spring and siunmer of 1916 we had the privilege of study- 
ing 2 cases of paratyphoid fever, both of the B. tj'pe and both 
associated with franlc eAudences of a bronchopneumonia — one of a 
lobar distribution while the other involved both lungs. 

Case No. G, 3914. G. N., adult, male, aged twenty-five years, 
Italian, laborer, was admitted February 14, 1916, complaining that 
he had “caught cold, ” with pain in the lower part of the abdomen, 
headache and general weakness. Upon examination the patient 
looked very ill, had a temperature of 103° F., pulse 84 and respir- 
ations 30. The spleen was palpable and rose spots were present. 
Over the right lower lobe the percussion note was dull, the breath 
sounds exaggerated and many rales were present. Y ocal resonance 
was also increased. Five days after admission his temperature 
became normal, to be followed the next day by spitting up a mouth- 
ful of blood, sharp elevation of temperature to 102.3° F., and an 
increase in the respiratory rate. The physical findings at the right 
base had become intensified and were those of a frank broncho- 
pneumonia of the lobar type. At this time the blood culture was 
positive for Baeillus paratyphosus B. It was again positive for tlie 
same organism tlmee days later. The patient recovered and, in all, 
the fever lasted nine days.. The sputiun was not cultured for the 
Bacillus paratyphosus. ^ 

This is the type of case which could easily be taken for any of 
the acute respiratory infections, and might easily become the source 
of an epidemic of paratyphoid fever. 

Case No. 3. G. M., admitted August 22, 1916, complained of 
dizziness, anorexia, being unable to work and headache which had 
become worse three days prior to admission. On examination his 
teeth were in. bad condition, tongue dry and coated. A respiratory 
grunt was noted, but the lungs were found to be clear except for a 

‘ Jour. Am. Med. Assn., February 0, 1909, p. 470. 

6 Ibid., 1910, liv, 930. 
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few scattered rales below the angle of tlie scapula of the left side. 
The heart was normal. Splenic area of dulness was increased, but 
the spleen was not palpable. Rose spots were absent at this time. 
Temperature on admission was 103° F., pulse 82, respirations 40. 
Widal reaction for Bacillus typhosus was negative. The general 
condition remained the same for six days, when marked e^udenceg 
of a very severe bilateral bronchopneumonia made their appearance. 
At this time the blood culture w^as positive for Bacillus paratyphosus 
B. His temperature continued for sixty-two days, but he finally 
made a complete recovery. During his illness his ears, which upon 
admission had shown a bilateral chronic purulent otitis media, 
were irrigated frequently each day, to keep them free from pus as 
nearly as possible. At this time, sixty-two days after admission and 
sixty-five days after the beginning of his illness, we were able to 
isolate the Bacillus paratyphosus B from the pus of the otitis media ' 
and also from around the teeth. 

The finding of the bacillus in the discharge from an otitis media 
and from around the teeth indicates another means by which a 
patient may become a chronic carrier and through which the spread 
of the disease may take place. 

During the war, epidemics of paratyphoid fever were rather 
frequent and were of sufficient magnitude to cause armies to 
be immunized against the infection by vaccination, however, 
much valuable data from a pulmonary standpoint had been col- 
lected in the interim. In October, 1915, Robinson’ reported an 
epidemic of 89 cases in which the Bacillus paratyphosus had been 
isolated from the blood, feces or urine in 47 cases. The remaining 
42 cases were clinically paratyphoid fever. Out of the 47 cases in 
which the bacteriological examination left no doubt as to the 
correctness of the diagnosis 23 gave a history of an initial chill; 
cough was present or had been in 26 of the 47 cases. The cough was 
nearly always loose in character and usually subsided rapidly. 
There was a history of doubtful hemoptysis in 2 cases. Definite 
signs of a bronchitis were recorded in 4 cases. Herpes labialis was 
recorded in only two case histories. Wiltshire® reports an epidemic of 
98 cases in the British Expeditionary Forces. A positive bacterio- 
logical examination was obtained in 50 cases; 9 were due to Bacillus 
paratyphosus A and 41 were due to Bacillus paratyphosus B. In 
this epidemic pulmonary complications were present in 67.3 per 
cent, of the cases. Of these 33 had a slight generalized bronchitis, 
which occurred about the fourth day of the disease, while 19 cases 
had a frank bronchopneumonia and 5 were lobar in type. Of these 
5 lobar pneumonias, 4 had acute pleurisies overljdng the areas of 
consolidation. The fifth lobar patient developed an empyema and 

L Lancet, October 16, 1915. ' 

' Clinical Observations of Ninety-eight Cases of Paratyphoid Fever, Practitioner 
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died . No autoiisj^ was performed and the culture from the empyema 
remained sterile, although the pus had the odor of a Bacillus coli 
infection. The sputum in these cases showed the pneumococcus. 
Micrococcus catarrhalis, streptococcus and influenza bacillus. As 
far as could be determined, the sputum was not cultured for the 
bacillus paratyphosus. In this series the men were only protected 
against the Bacillus typhosus by inoculation. Wiltshire was of the 
opinion that many of these cases could easily be mistaken for 
influenza or gastro-enteritis, as the attacks may be of short duration, 
in this way giving many opportunities for the carriers, as well as 
those actually sick with the disease, to spread the infection. Stol- 
kind® describes a distinct respirator}’- form of parat^^ihoid fever in 
which the symptoms resemble those of influenza. He reports a 
case in Moscow, in 1916, in which the patient was suddenly attacked 
with a coryza, cough, headache, moderate fever and lassitude. 
The spleen was enlarged and rose spots were present. Bacterio- 
logically the Bacillus paratyphosus was found. The fever lasted 
fourteen days. Beticeaw reports a similar case also occurring in 
Moscow. Baer observed an epidemic of paratj’phoid B in 52 soldiers, 
all of whom had conjunctivitis and pharyngitis; many also had 
bronchitis. Grattan and Wood, and also Suft’ord, report cases of 
paratyphoid A occurring in British soldiers in India in which the 
attack might easilj’ be mistaken for influenza. In half the cases ' 
there were sore-throat and bronchitis. Wilucki also reports an 
epidemic of .33 cases of paratyphoid bacillus in 7 of which the illness 
began with acute respiratory manifestations. Wilcox^® describes 
a respiratory form of the disease and mentions that pneumonia of 
the bronchopneumonic type is not uncommon in the severe cases. 

In France the army surgeons called attention to the same clinical 
phenomenon at this tune. E. Joltrain et Petit Jean,^^ from the 
First Army, reported 19 cases of pleurisy occurring in 310 cases of 
paratyphoid fever. Of these 2 were due to empyema; 2 were dry 
pleurisies and the remaining 15 were serofibrinous. Of the 19 cases 
IS were due to Bacillus paratyphosus B and 1 to Bacillus para- 
typhosus A. Also in our cases the Bacillus paratj’phosus B type of 
infection seemed to be the one which gave us the greater number of 
pulmonary complications. In all cases tlie effusions were small, 
and cytologically they resembled a tuberculous pleurisy. The 
pleurisy was often the initial sj’mptom, the paratyphoid infection 
being latent. This was also true in one of our cases of lobar pneu- 
monia in which the paratyphoid had not been suspected until after 
the subsidence of the pneumonia. In. this same cjannection Floren- 
zano^® believes that paratyphoid fever is always a septicemia, but 

9 Respiratory Form of Paratyphoid Fever, Lancet, January 15, 1916, p. 136. 

Lancet, February 26, 1916. 

» Pleurisy in Paratyphoid Fever, Arch, de m6d. et pharmacie Militaires, 1916. 

1- Gazzetta degli ospedali e delle cliniche, Milan, December 7, 1916, No. 98, 
xxx^^i, 1537. 
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the main focus of infection may be in various organs in different 
cases. In a case described in detail the localization was in the 
pleura, and the symptoms of this had preceded the paratyphoid 
septicemia. The disease ran a course through a period of three 
months, the toxic and infectious symptoms recurring in three' 
different attacks. In this series of cases pleurisy occurred in 6 
per cent., while- in t3T)hoid fever the complication is noted in from 
2 to 4 per cent. 

Froni the pathological viewpoint, Saquep^e, Burnet and Weiszen- 
bach,^® from the Fourth Army, report the macroscopic findings of 
9 autopsies of cases in which the Bacillus paratyphoid A had been 
found before death. In all cases the pulmonary lesions in the form 
of intense congestion and edema were constant. There were also 
2 cases of bronchopnemnonia, 1 of a lobar type (left lower) and the 
other of a lobular type associated with a large empyema. Merklen 
and Trotain^^ report the autopsy findings in 15 deaths which occurred 
in 446 cases. Of these 10 were due to Bacillus paratyphosus B and 
5 to Bacillus paratyphosus A. Pulmonary complications were the 
immediate cause of death in 6 cases. Again at this time Dawson 
and Whittingdon,^® with the British Army, had 17 fatal cases of the 
disease, of which 2 were due to pneumonia. In 4 of the 17 cases 
the pulmonary complications were so severe as to predominate the 
clinical picture. Here again the Bacillus paratyphosus B death-rate 
was four times as great as that of the type A. A most important 
contribution to this phase of the disease has been made by Minet.^® 
While working back of the French lines he was able to isolate and 
cultivate the Bacillus paratyphosus from the sputum in 7 cases, of 
these 4 were Bacillus paratyphosus A, 2 were Bacillus paratyphosus 
B and 1 was due to Gartner’s bacillus. In these cases the sputa 
were collected from intermittent bronchitis patients. In all cases the 
condition dragged along for several months, associated with emaci- 
ation, resembling chronic pulmonary tuberculosis. In one patient 
the condition localized itself to one apex of the lung, making its 
resemblance to tuberculosis still greater. Of great interest is the fact 
that one patient infected with Bacillus paratyphosus B who had com- 
pletely recovered, contracted a Bacillus paratyphosus A infection by 
lounging upon the bed of an A tjqje bronchitis patient. All cases 
under observation recovered. 

Recently we have had admitted to our service at the Philadelphia 
Hospital a man, aged nineteen years, with a history of headache, 
diarrhea, general weakness and loss of weight. Examination 
showed the presence of herpes labialis, rose spots and an enlarged 

Macroscopic Study of Lesions Produced in Paratyphoid Fever, Arch, de m6d. 
et pharmacie Militaires, 1916. 

Arch, de med. et pharmacie Militaires, 1916. 

Quart. Jour. Med., London, 1916. 

Bull, de I’Acad. do m6d., Paris, 1910. 
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spleen; temperature 103° F., pulse 100, respirations 28. A Widal 
reaction for Bacillus typhosus was negative. Four days after ad- 
mission the patient’s respiratory rate increased and he began to 
cough. At this time the sputum was very tenacious and blood- 
streaked. Remembering our experiences in the past vnth this type 
of case we immediately suspected a paratj^phoid infection. The 
Widal reaction tliat day for Bacillus paratj^ihosus A was strongly 
positive. A blood culture was also positive for the same organism. 
The sputum was also cultured with a positive result. The Bacillus 
paratyphosus isolated from the sputiun was agglutinated by the 
patient’s serum. The pulmonary findings at this time were con- 
fined to the right lower lobe, and were bronchopneiunonic. In 
addition to the paratj'phoid bacillus in the sputum the pneumococcus 
was also present. The pneiunonia, here again as in all our cases, 
was of short duration, lasting only four days. The patient at this 
time also had a series of small abscesses. The pus from these was 
cultured, but we were unable to isolate the bacillus. A few days 
after the subsidence of the pneumonia the patient developed a 
thrombophlebitis of the right leg, extending up to and including the 
external iliac vein. After the fever had subsided the pulse remained 
extremely rapid, ranging from 130 to 150 per minute. Soon after 
his thyroid became enlarged and at present there is an exophthalmos 
and a positive von Graefe. The Goetsch adrenalin test was applied 
with a positive result. 

This case is of interest in showing that tliis disease can be 
as severe as a true typhoid fever, and that all complications of 
the latter disease can be found in association with paratyphoid 
fever. It also indicates that the sputiun and nasal secretions of 
these cases should be collected and disinfected the same as the 
stools and urine. In a ward the possibility of cross-infections by 
means of cough must be borne in mind. In all cases in which the 
pulrnonary sjrmptoms are masked by an underlying condition the 
bacteriological examinations should always include those for the 
Bacillus paratyphosus. 

In going over the records for the past five years at the Phila- 
delphia General Hospital we found 15 eases of paratyphoid fever 
which had been diagnosticated bacteriologically. Of these 4 ivere 
tj'^pe A and 11 were type B infections. The pulmonary complica- 
tions were as follows: Lobar pneumonia, 1; bronchopneumonia 
(lobar in distribution), 3; bronchopneumonia (lobar in type), 1; 
acute bronchitis (severe), 1; acute bronchitis (mild), 2; dry 
pleurisy, 1; complicated by pulmonary tuberculosis with tubercle 
bacilli in the sputum, 1; no pulmonary complications, 5. Sea- 
sonal variations cannot account for the pulmonary complications, 
as 3 of the bronchopneumonias were admitted during the mid- 
summer months. The shortest duration of the fever. was nine 
days and the longest sixty-five days (a case complicated vdth 
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broncliopnemnonia and a severe pui-ulent otitis media). The age 
of the patients varied from fourteen to thirty-nine years. There 
was one death in the series, but no autopsy was made. This was 
due to a B. type of infection. 

In conclusion, there seems to be a definite pulmonary form of 
paratyphoid fever which may be easilj'^ mistaken for any of the 
acute respiratory infections. The pulmonary symptoms and find- 
ings often precede anj'^ intestinal manifestations. Of the pul- 
monary complications, bronchopneumonia is the most alarming. 
As it has been shown that the bacilli are found in the sputum, we 
must recognize that bronchial infection may result in the patient 
becoming a chronic carrier as well as being a means of spreading 
tire infection in the wards of a hospital. It is of interest to note 
that the bacilli have also been isolated from the purulent discharges 
of a chronic purulent otitis media, caused by other infections 
previous to the paratyphoid disease and that they were found as 
late as sixty-five days after the beginning of the illness. The 
organisms were also isolated from the secretions of a pyorrhea 
alveolaris. In ^dew of Minet’s findings and his ascribing the para- 
typhoid bacillus as the etiological factor in his cases of chronic 
bronchitis, it is worth while to examine the sputmn of certain types 
of our chronic pulmohary invalids for this group of bacilli. 

We wish to express our thanks to Dr. Joseph Sailer for the privilege 
of reporting two of the cases, as they occurred upon his service in 
the Philadelphia General Hospital. 


A CASE OF PimPTIRA DURING SERUM DISEASE.^ 

By Henry Edmund Meleney, hl.D., 

NEW YOBK. 

(From the Medical Clinic, Presbjrterian Hospital, Columbia' University, New York 

City.) 

The following case of purpura which occurred during tlie course 
of serum disease following the use of antipneumococcus I horse 
sermn in pneumonia is of such rare occurrence as to warrant its 
being reported. ^ 

S. M., Austrian, aged twenty years, clerk, was admitted to the 
Presbyterian Hospital on February 16, 1917, complaining of pain in 
the left chest, with chills and fever. The onset had been sudden the 
night before, with headache, cough, bloody sputum and vomiting. 
His family history was negative for chronic illnesses. He had had 

* From the wards of the Presbyterian Hospital, New York City. 



556 jMELENEY: case of purpura during SERirai DISEASE 


measles as a child but no other infectious diseases. He had never 
been given antitoxin of any kind. Three years before he had come 
to the Presbyterian Hospital dispensary because of the loss of 
twenty-five pounds in weight, with cough and night-sweats. No 
physical signs of tuberculosis were found in the lungs and no tubercle 
bacilli were found in the sputum. He had rapidly regained his lost 
weight and had been well until the present illness, except for an 
attack of “indigestion” six months before. There was no history 
of bruises, epistaxis, hematuria, bloody sputum, blood in the stools 
or skin eruptions. 

On physical examination he was found to have consolidation of 
practically the whole left lower lobe. Cheeks were flushed, breath- 
ing was rapid and grunting, with frequent cough and glairy, bright 
red sputum. His heart was normal except for a rough systolic 
murmur localized to the pulmonic area. His abdomen ^yas not dis- 
tended. There was no skin eruption. Temperature 104.6° F., 
pulse 112 and respirations 34. Examination of the blood showed 
21,600 white blood cells, with 90 per cent, polxmiorphonuclear 
leukocytes. Blood culture gave no gi’owth of bacteria. The sputum 
was injected into a mouse, from which was rcco^'ered pneumococcus 
Type 1. 



Purpura occurring during serum disease. Note intensity of eruption below point 
of constriction of right arm by tourniquet. 


Intracutaneous tests were performed with horse serum, using 
human serum and carbolized saline as controls. All were negative. 
One hundred cubic centimeters of antipneumococcus serum obtained 
from the Rockefeller Institute was given intravenously, diluted 
with 100 c.c. of normal saline. The patient experienced a slight 
chill, with dyspnea, which was relieved by atropin and adrenalin 
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given subcutaneously. His temperature rose from 104° to 105° 
and then fell gradually to 102 ° in the next eight hours. At that tune 
another 100 c.c. of serum were given, with no discomfort to the 
patient. His temperature continued to fall, reaching 100° twelve 
hours later, when a third dose of serum was given. The following 
day his temperature was 98.6°, white blood cells 6100 with 77 per 
cent, poljnnorphonuclear leukocytes. The physical signs suggested 
the presence of free fluid in the left chest, which roentgen ray failed 
to confirm. Four days later exploration of the left chest recovered 
10 c.c: of bloody fluid, which showed no organisms on smear and no 
growth on aerobic and anaerobic culture. 

Seventh Day after First Serum Administration. A general 
slight enlargement of the lymph nodes appeared, with patches of 
erythema and urticaria scattered over the skin and numerous minute 
bright red petechial hemorrhages over the chest. 

Tenth Day. The urticaria persisted, the Ijrmph nodes were much 
enlarged and the inguinal nodes were quite tender. Face and eye- 
lids were puffy. Patient complained of pain in both temporo- 
mandibular joints, in both shoulders and in the joints of both 
hands. , 

Eleventh Day. Patient complained of pain in all joints of his 
extremities except his ankles and feet. There was general slight 
swelling of all extremities. There was a diffuse papular erythema of 
the whole body. There was marjred conjunctivitis in both ej’^es. 
A few urticarial wheals and new petechial spots were present . T emp- 
erature rose to 102.4°. The patient’s blood showed the presence of 
precipitins for horse serum. 

Twelfth Day. Throat was sore and diffusely red. Patient 
coughed up a little blood-tinged mucus. White blood cells were 
13,600, with 87 per cent, polymorphonuclear leukocytes. 

Thirteenth Day. Temperature, 104°. Cervical and inguinal 
nodes tender. At night the patient had a severe epistaxis, which 
was checked only by packing both anterior and posterior nares. 

Fourteenth Day. Erythema somewhat faded, but many minute 
petechial spots appeared over thighs and chest. After the appli- 
cation of d tourniquet to the right arm above the elbow for venous 
puncture, a profuse purpuric eruption appeared all over the arm 
below the point of constriction. Skin and mucous membranes were 
now quite pale. Joint pains practically gone. Blood platelets, 
315,000 per c.mm. Normal control, 330,000. Bleeding time, two 
minutes. Coagulation time, six minutes. Normal control, seven 
minutes. White blood cells, 10,600, with 83 per cent, poljnnor- 
phonuclear leukocytes. Urine showed a faint trace of albumin and 
a negative guaiac test for blood. 

Fifteenth Day. Petechial hemorrhages were present all over the 
body and in tlie mucous membranes of the mouth. There were 
several large submucous hemorrhages in the soft palate, probably 



55S meleney: case of purpura during serum disease 

caused by traimia in'"packing the posterior iiares. The lymph 
nodes were still quite tender. Erythema still present as well as a 
few new urticarial wheals. The spleen was palpable for the first, 
time. Ophthalmoscopic examination revealed no hemorrhages in 
the choroid. 

Sixteenth Day. Fresh petechial spots present on the shoulders 
and along scratch marks on the back. Red blood cells, 3,700,000; 
hemoglobin, 80 per cent. White blood cells, 6600: polymorpho- 
nuclear leukocytes, 79 per cent. 

Seventeenth Day. Petechial eruption more extensive. -Gums 
bleeding slightly. Spleen no longer palpable. Dark blood passed 
with a stool. Temperature, 101.6° to 103.4°. 

Twenty-first Day. Temperature normal. General eondition 
much better. Purpuric eruption gone except on buttocks and 
thighs. No more joint pains. Ljraph nodes, especiallj’- one in the 
submaxillary region, still large but not tender. . 

Twenty-fifth Day. Temperature suddenly rose to 103.8°. 
Patient complained of difficulty in breathing and of very sore-throat. 
Swallovnng very difficult, permitting the taking of fluids only. A 
hemorrhagic area was present on the left tonsil. 

Twenty-sixth Day. Slight epistaxis. Petechial hemorrhages 
have all disappeared from the skin. Tourniquet applied to right 
arm for ten minutes produced no purpuric eruption. Lungs clear 
except for a few dry, inspiratory^ rales at the left base. Red blood 
cells, 4,300,000; hemoglobin, 60 per cent.; white blood cells, 19,000; 
pol 3 morphonuclear leukocytes, 84 per cent. 

Twenty-seventh Da 3 \ Nose and throat examined by Dr. 
Coakley. There was an area of ecchymosis on the right side of the 
nasal septum and on the right lower turbinate, possibly from the 
packing. The uvula was edematous, with diffuse capillary hemor- 
rhages on the posterior smface. These extended to the posterior 
pillars of the fauces, which were verj’^ edematous. The anterior 
pillars were less so. Fresh blood was leaking from the left lateral 
pharyngeal wall, the point of origin not being visible. The epi- 
glottis was very edematous on the left side, involving the left 
arytenoid cartilage. There was an ecchymotic area on' the upper 
surface of the epiglottis. The vocal cords were congested. 

Twenty-ninth Day. Slight epistaxis occurred. Another new 
petechial spot. Throat less edematous. Temperature rose in the 
afternoon to 104.6 °. For the past few days every stool had contained 
either streaks or clots of blood. 

Thirtieth Day. Temperature normal. Patient transferred to 
the hospital roof and felt much better. 

From this time on the temperature continued normal and con- 
valescence was rapid. No more petechial hemorrhages appeared 
and no more blood appeared in the stools. The swelling of the throat 
rapidty disappeared and the lymph nodes returned to their noimal 
size. 
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Thirty-sixth Day. Precipitins for horse serum still present in 
patient’s blood. 

Thirty-seventh Day. Red blood cells, 4,100,000; hemoglobin, 60 
per cent.; white blood cells, 9100, polymorphonuclear leukocytes, 
61 per cent. 

Fortieth Day. Patient discharged. 

Discussion. Schultz,^ in discussing “Anaphylactoid Purpura,” 
mentions three cases reported by Widmer® in which “purpura 
simplex” followed the administration of diphtheria antitoxin to 
small children. The only other case of purpura following the 
administration of serum, which we have been able to find in the 
literature is one reported, by Flandin,'* in which the subcutaneous 
administration of one dose of diphtheria antitoxin was followed 
thirteen days later, when the patient got up, by edema of the legs, 
arthritis with effusion, urticaria, erythema and purpura. The 
sjanptoms disappeared after rest in bed but recurred each time the 
patient got up. Calcium chloride and peptone injections had no 
effect on the recurrences, but finally minimal doses of normal horse 
' serum (0.1 to 0.2 c.c.) given hypodermically, rapidly dispelled the 
symptoms. After this they reappeared mildly every two or three ' 
months and were each time relieved by small doses of horse serum. 
Each time the symptoms recurred the patient’s blood serum was 
found to be toxic for a guinea-pig. After the injection of horse 
serum, however, this toxicity disappeared. 

The occurrence of purpura during the course of these cases of 
serum. disease seems to link serum disease etiologically more closely 
with the group of conditions commonly known as idiopathic pur- 
pura. The type of purpura observed in our case is not that which is 
characteristic of purpura hemorrhagica where there is a marked 
decrease in the number of blood platelets and where the bleeding 
time is greatly prolonged. (Platelets and bleeding time were both 
normal in our case.) But all these cases showed many of the 
features of the purpura which appear as a secondary manifestation 
of some of the acute infectious diseases or which occurs without any 
demonstrable cause- or any abnormality of the blood elements. 
Osler^ has followed many of these cases through varied manifes- 
tations of the disease, extending over many years and with several 
distinct attacks, some of Avhich were associated with joint pains, 
some with abdominal pains, erythema, xuticaria or even angio- 
neurotic edema. Sometimes the purpura itself did not appear but 
the same pathological condition was suggested by the appearance 
of the other symptoms. 

In^the case reported we have the symptoms of both purpiu-a 

- Ergeb. d. Inn. Med. u. Kinderheilk., 1919, x\'i, 32. 

3 Med. Klin., 1917, Nr. 39. 

* Bull, et mem. Soc. m6d. dcs hop., 1914, xxx, 242. 

» British Med. Jour., 1914, i, 517, 
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and' serum disease and we have a known foreign substance in the 
blood and tissues (horse serum), which, either by its own presence 
or by the attempt of the patient to eliminate it, may be safely 
inferred to be etiologicallj’- associated with all of the symptoms. In 
our case there is considerable evidence that the purpuric eruption 
was due not to anj'- abnormality of the blood but to some temporary 
lesion of the finer bloodvessels. The most marked eruptions 
occurred in regions which were most exposed to trauma, namely, 
the nasal and pharjmgeal mucosa, the extensor surfaces of the. arms, 
especially about the elbows, the buttocks, along scratch marks on the 
back, and especially on the arm below the site of constriction by a 
tourniquet which shut off the venous return and thereby caused 
distention of the capillaries. On the other hand, in places like the 
conjunctiva and retina, where trauma is not likely to be a factor, 
no hemorrhages occurred. 

Bloodvessel lesions have been found in some experimental con- 
ditions in which capillary hemorrhages occuired. Gay and South- 
ard® in their early studies in anaphylaxis found hemorrhages in the 
gastric mucosa, lungs, spleen, heart muscle, brain and several other 
organs of sensitized guinea-pigs, which had died of anaphylaxis 
following a toxic dose of horse serirm. Assoeiated with the hemor- 
rhages they found focal fatty infiltration of endothelial cells of the 
capillaries. Flexner and Noguchi,^ and later Pearce,® in studying 
snake-venom poisoning, also found lesions of the capillary endo- 
thelium associated with hemorrhages into various organs. The 
lesions here, however, were not fat infiltrations, but a swelling and 
lysis of the endothelial cells occurring focally and allowing extra- 
vasation of blood into the surrounding tissue. A third type of 
lesion of the capillary endothelium, which has been suggested as a 
possibility, from the result of a toxin introduced into the blood, is 
the dissolution of the so-called intercellular cement substance of 
the capillary endothelium, with extravasation of blood between the 
separated cells. 

As no tissue from these cases was secured for microscopic exami- 
nation the type of lesion in the capillaries, if one existed, can only 
be conjectured. In our case it is probable that any lesion which did 
occur was only temporary and lasted onlj'^ as long as the effects of 
the toxic substance in the body continued. This is suggested by 
the fact that after the subsidence of the sjonptoms the application 
of a tourniquet to the arm no longer produced a purpuric eruption, 
as it had done during the height of the disease. The capillaries 
were again able to stand distention without ruptming. In Flandin’s 
case, however, the lesion seems to have been much more permanent, 
for the symptoms recurred at intervals for an indefinite period and 

® Jour. Med. Res., 1907, x\d, 143. 

^ Univ. Penna. Med. Bull., i902, xv, 345. 

8 Pearce, R. M.: Jour, Exper. Med., 1909, xi, 532, 
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were only temporarily relieved treatment. The toxicity of the 
patient’s serum for a guinea-pig in his case seems to point to 
the production of a circulating toxin Avhich periodically caused 
the appearance of the sjnnptoms. Whatever the mechanism the 
evidence at hand suggests that the, cause of some cases of purpura 
whose etiology is now so obscure may some day be demonstrated 
to be an intoxication following the introduction of a foreign protein 
into the body and therefore similar to the intoxication causing 
serum disease. 

Summary. 1. A case is described in which purpura occurred 
during the course of serum disease following the administration of 
antipneumococcus horse serum. 

2. The elements of blood coagulation were normal, and it is 
therefore probable that the purpm-a was due to the presence of a 
toxin associated with the attempt of the body to eliminate the foreign 
protein. 

3. The evidence points to the capillary walls as the site of the 
lesion. 

4. Some cases of purpura of unknown etiology may be caused 
by the same type of intoxication which was present in this case. 


PROGNOSTIC FACTORS IN PNEUMONIA DURING THE 
INFLUENZA EPIDEMIC. 

I 

By James H. Smith, M.D., 

KTCHMOND, VA. 

The title of this paper is piuposely evasive. It speaks of “the 
influenza epidemic” because it is by that term that the disease 
winch swept the world nearly a year and a half ago is generally 
loiown. In adopting the term it is with the mental reservation 
shared by many others as to the primary etiological factor. Wdiat' 
part the Bacillus pfeiffer played is difficult to judge from the wddely 
varying reports of equally skilled observers. It is not within the 
scope of this paper to discuss that question. 

Again, many patients suffered at that time from the disease 
known as mfluenza without having a complicating pneumonia. On 
the otlier hand we know that the outstanding cause of death during 
the epidemic was an inflammatory affection of the lungs generally 
referred to as “pneumonia.” When patients were seen at varying 
periods of their illness it -was often— indeed usually — impossible 
to be sure that existing pneumonia bad been ushered in by influenza. 
This uncertainty is expressed by the phrase “pneumonia occurring 
during the influenza epidemic.” 

It seems desirable to include a consideration of lobar pneumonia 
as well as the bronchial tjqje, since a fair percentage of cases of the 

VOI,. 159, NO. 4. — APniL, 1920. 19 
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lobar variety oecurrcd during the ejjidemic, and necessarily, there- 
.1‘ore, enter into the question of ])rognosis. 

On this basis it is believed the situation can be reviewed in the 
light of the conditions that actually prevailed. 

During the fall of 1918, Base Hospital 45, located at Toul, France, 
received 3965 cases diagnosticated as influenza or pneumonia. 
These affections seemed to agree in their maia features with the 
pandemic disease prevailing at that time. As regards bacteriology 
the observations at this hospital align themselves with those 
reporting negatively as to any apparent role of the Bacillus pfeiffer as 
the causative agent of pneumonia. They agree with the frequently 
expressed opinion tliat, the question of primary etiologj* aside, the 
complicating pneumonia is attributable largely to streptococci 
and to a lesser extent to pneumococci, and that the mortality is 
attributable largely to the sN:reptococcns, especially Streptococcus 
hemolyticus. 

While circumstances necessarily affected the character of clinical 
studies made in the cases, the data are fairly complete in the series 
of 67 cases used as the basis for this report, and they may be ac- 
cepted as representative of the larger number not included for lack 
of recorded data. No cases of pneiunonia complicating gas inhal- 
ation are included. Our present purpose is to examine tliese 67 
cases as to clinical, radiographical and postmortem features, with 
a special view to determining prognostic factors. 

For purposes of discussion certain terms are used in comiection 
with bronchopneumonia which Avill be defined. Clinically, on the 
basis of physical signs and roentgen-ray pictiu’es, three varieties 
of bronchopneumonia will be referred to: 



Fig. 1. — Illustrating the tj'pe of bronchopneumonia defined as “discreet. 

Discreet. To denote by physical signs limited, well-defined 
patches of pneiunonia, few in number and of no great extension; 
and the same by the roentgen ray (Fig. 1). 
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Diffuse. Giving widely distributed signs, chiefly rales, bilateral, 
with no large areas of consolidation, showing by the roentgen-ray 
numerous, widely distributed, small areas of consolidation or diffuse, 
very small areas of consolidation closely resembling miliary tuber- 
culosis (Fig. 2). 



Fig. 2. — Illustrating the type of bronchopneumonia defined as "diffuse.” 

Confluent. Showing by physical signs and roentgen-ray 
shadows widely distributed lesions, usually bilateral, not sharply 
defined, including on one side or both massive areas of consoli- 
dation (Fig. 3). 



The definitions are somewhat arbitrary. There was no sharp 
dividing line between the types. That kind of case designated 
“discreet” was clearly separable from the “confluent.” But in an 
endeavor to separate an intermediate group, the .“ diffuse,” border- 
line cases are encoimtered. In the two cases diagnosticated “ diffuse” 
which died, confluent lesions were demonstrated . at autopsy. 
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In contradistinction to all of these stands lobar pneumonia 
(Fig. 4), with its clear-cut, anatomical limitations, both to physical 
examination and the roentgen ray. And yet, even here, it is certainly 
possible to have a mixed type of infection, with a genuine lobar 
involvement and more or less of the bronchial type in other portions 
of tlie lung. Such is believed to have been the real condition in Case 
33 of the series, which, in its clinical course, gave very strongly the 
impression of a frank, lobar pneumonia, yet on physical exammation 
and roentgenologically has to be grouped as a confluent broneho- 
pneumonia. 



Fio. 4. — ^Illustrating lobar pneumonia. 


Following is the descriptive postmortem pathology based' on 
the report of Dr. Jean Oliver, who performed the autopsies in these 
cases as part of a series of 103. 

The cases of lobar pneumonia differed in no way from tlie text- 
book description. 

The, few cases of acute interstitial pneumonia (McCallum) and 
of bronchopneumonia of the text-book variety seen at autopsy 
included no cases of this series. 

On the other hand the postmortem pathology corresponding to 
the antemortem descriptive term “confluent” was nearly constant, 
and has been called “hemorrhagic bronchopneumonia,” “hemor- 
rhagic necrotizing bronchopneumonia,” or “hemorrhagic pneu- 
monitis.” As this was the type found at postmortem in nearly all 
the cases of our series, an abstract of the description is given as 
follows : 

In the newer lesions the prevailing picture was one of intense 
hyperemia and edema. Bloody /fluid poured out of the sectioned 
lung, which was firm and doughy, especially posteriorly. At this 
stage there was little or no true consolidation. 

Later a process of consolidation is added. ,Even the consolidated 
area is still very moist and indefinite. It runs in irregular bands 
through the lung tissue, leaving edematous areas still containing 
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air, the cut surface presenting a yellowish-gray appearance, streaked 
with the red or almost black hemorrhage of the earlier stage. 
Brownish-yellow pus now exudes from the lung tissue. There niay 
- be isolated areas of sharper outline and firmer consistency, whicli 
are really infarctions. Later still these isolated areas especially 
tend to undergo necrosis or the formation of abscesses from 1* to 
5 cm. in diameter. 

The bronchi are filled with pus, the mucous membrane under- 
going destruction. The trachea is not usually involved except for 
hyperemia. The peribronchial lymph nodes are swollen, hemor- 
rhagic or may contain abscesses. 

The pleura is at first smooth and glistening, with more or less 
hemorrhage. Following this an exudation of fibrin occurs and in 
some cases a thin brownish-yellow pus develops. 

Microscopically the infection is seen to originate chiefly in the 
smaller bronchi. 

While the above description emphasizes the striking condition 
of hyperemia and edema, it should not be forgotten that practically 
all cases showed a considerable amount of consolidation or near- 
. consolidation, especially in the posterior portions of the lungs, that 
could usually be detected clinically as areas of increased density. 

The character of the lesion was liable to declare itself early. 
Except for the more intensive “diffuse” cases, already referred to 
as borderline, there ,was little or no tendency of lesser lesions to 
become transformed into the graver type. It is plain that on the 
accuracy of this statement depends very largely the value of the 
others. In its support are offered the consecutive physical and 
roentgen-ray examinations made in individual cases, especially the 
ra-diographic evidence. 

On the basis of physical examinations and in most cases roentgen 
ray reports of the 67 cases were distributed as follows: 


TABLE I 


Bronchopneumonia. 

Cases. 

Deaths. 

Discreet 

15 

0 

Diffuse 

19 

2 

Confluent 

15 

13 

Lobar pneumonia 

12 

1 

Negative as to pneumonia 

6 

0 

Total 

67 

10 


There was a total of 16 deaths, or 26 per cent, mortality, in the 
pneumonia cases. Of the 16 deaths 13 were recognized clinically 
as confluent; 2 were regarded as diffuse, but w^ere in reality confluent 
by the time they came to autopsy at least. One was lobar pneu- 
rnonia^ complicated by empyema and peritonitis. No discreet 
case died. Thus it is seen it -was the exception for any confluent 
case to get well and the exception for any other type to die. 
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Temperature, Pulse and Respiration. Next to the deter- 
mination of the confluent type of bronchopneumonia a rapid 
respiratory rate (with cyanosis) in the presence of bronchopneu- 
monia was a particularly ominous sign (Table II). Taking as a 
standard a respiratory rate of 40 or over, mauitained for two days 
or more, 10 of the confluent cases had such a respiration, .with 9 
deaths. The 2 diffuse cases which died also breathed in this way. 
Altogether there were 17 in this class, with only 5 recoveries, and 
3 of the recoveries were patients with lobar pneumonia. The 
respiratory rate did not, therefore, seem to have the same signifi- 
cance in lobar pneumonia as it had in bronchopneumonia. 


TABLE II 


Respiration over 40: 

Disc. 

Dili. 

Conf. 

liObiir. 

Ncg. 

Total. 

Fatal 

0 

2 

9 

1 

0 

12 

Non-fatal . . . . 

0 

1 

1 

3 

0 

5 

Respiration 40 or under: 
Fatal 

0 

0 

4 

0 

0 

4 

Non-fatal . . . . 

15 

16 

1 

8 

6 

46 


— 

— 

— 

— 


— 

Total 

15 

19 

15 

12 

G 

67 


The temperature (Table III) furnished no prognostic indications 
comparable with the respiration, nor did the pulse. Thirty-four 
cases ran a temperature over 104°, and of the 11 deaths in this 
class 9 were of tlie confluent type. 


mp. over. 

Disc. 

TABLE HI 

Diff. 

Conf. 

Lobar. 

Ncg. 

Total 

104° — Fatal 

0 

1 

9 

1 

0 

11 

Non-fatal . 

7 

5 

2 

6 

3 

23 

103°— -Fatal . . . 

0 

1 

4 

0 

0 

5 

Non-fatal . 

6 

7 

0 

5 

1 

19 

102°— Fatal . . . 

0 

0 

0 

0 

0 

0 

Non-fatal . 

2 

3 

0 

0 

1 

6 

101°— Fatal . . . 

0 

0 

0 

0 

0 

0 

Non-fatal . 

0 

2 

0 

0 

1 

3 




— 

— 

— 

— 

— 

Total . 

. 15 

19 

15 

12 

G 

07 


Of the 16 cases that died only 8 had a pulse-rate over 120, at least 
not imtil moribund. A pulse slow in proportion to temperature was 
generally seen and postfebrile bradycardia was pronounced m 
15 cases. 


ChiU: 

Fatal . . . 
Non-fatal 
No chill: 
Fatal 
Non-fatal 

Total . 


TABLE IV 

Disc. Diff. 

Conf. 

Lobar. 

Ncg. 

Total. 

0 

1 

3 

1 

0 

-5 

7 

7 

0 

7 

2 

23 

0 

1 

5 

0 

0 

6 : 

8 

10 

0 

4 

4 

26 

15 

19 

8 

12 

6 

60 
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CiHLL AND Hemoptysis. Positive or negative record of chill was 
made in 60 cases (Table IV). Twenty-eight cases had chill; 32 
had not. The mortality in the former was 18 per cent. In the latter 
23 per cent., a difference of no significance. 

With regard to hemoptysis the record (Table V) showed 27 
positive with 30 per cent, deaths, and 35 negative with a death-rate 
of 11.5 per cent. The difference here seems great enough to be 
regarded, especially when it is noted that in the group not showing 
hemoptysis none died except the confiuent type. At the same time 
either cyanosis, abdominal distention or jaundice was regarded a 
graver sign than hemoptysis. 




TABLE V 





Hemoptysis: 

Disc. 

Diff. 

Conf. 

Lobar. 

Neg. 

Total. 

Fatal 

. . 0 

2 

5 

1 

0 

8 

Non-fatal 

No hemoptysis: 

. . 5 

8 

1 

5 

0 

19 

Fatal 

. . 0 

0 

4 

0 

0 

4 

Non-fatal 

. . 10 

9 

0 

6 

6 

31 


— 

— 

— 

— 

— 

— 

Total . 

. . IS 

19 

10 

12 

6 

62 


Sputum Bacteriology. Using the Avery method the sputum 


was examined in 52 cases (Table VI). 


Cases. Fatal. 

3 0 

1 0 

20 6 

1 1 

1 0 

1 1 

2 0 

1 1 

4 2 

11 1 

1 0 

.52 12 

The Bacillus influenzse was demonstrated only once and then in 
combination with a streptococcus. The results in all other cases 
were a pneumococcus or streptococcus or a combination of both. 
The sputum bacteriology had to be considered of little or no prog- 
nostic value, for in the first place it had no relation to the type of 
pneumonia (Table VII). 

Streptococci alone were fomid in the sputum of lobar cases, and 
pneumococci (chiefly Type IV, it is true) were found alone in many 
of the bronchial type. This is not to say whether or not the strepto- 
coccus can produce a true lobar pneumonia. It does make ques- 
tionable the value of such sputum examinations under the conditions 
being discussed. 


table VI 

Pneumococcus: 

Type I 

Type III 

Type IV 

Types I and II 

Type II and hemolytic streptococcus 
Type IV and hemolytic streptococcus . 

Type IV and non-hemolytic streptococcus . 

Tj’pe IV and undetermined streptococcus . 

Hemolytic streptococcus 

Non-hemplytic streptococcus 

Non-hemolytic streptococcus and Bacillus influenzEe 
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TABLE VII 





Pneumococcus: 

Disc. 

Dill. 

Conf. 

Lobar. . 

Nce. 

Total. 

Type I .... 

0 

1 

0 

2 . 

0 

3 

TjTJe III .... 

0 

0 

0 

1 

0 

1 

Type IV .... 

8 

5 

G 

3 

3 

25 

Types I and II . . . 

Type II and hemolj’tic 

0 

0 

0 

1 

0 

1 

streptococcus 

Type IV and hemolytic 

0 

0 

1 

0 . 

0 

1 

streptococcus 

Typo IV and non-hemo- 

0 

0 

1 

0 

0 

1 

lytic streptococcus . 
Type IV and undeter- 

1 

1 

0 

0 

0 

2 

mined streptococcus . 

0 

0 

1 

0 

0 

1 

Hemolytic streptococcus 
Non-hemolytic strepto- 

2 

0 

1 

0 

1 

4 

coccus 

Non-hemolytic strepto- 
coccus and Bacillus 

2 

5 

1 

3 

0 

11 

influenzaJ .... 
Undetermined streptococ- 

0 

0 

0 

1 

0 

1 

cus and tubercle bacilli 
Non-hemolytic streptococ- 

0 

0 

1 

0 

0 

1 

cus and tubercle bacilli 

0 

1 

0 

0 

0 

1 


— 

— 

— 

— 

— 

— 

Total 

13 

13 

12 

11 

4 

53 


The fact that in these cases the organism reported as predominating 
in the sputum bore no relation to the type of pneumonia is clearly 
indicated by Chart I. The curves for pneiunococci and for strepto- 
cocci alone or in association with other organisms correspond very 
closely to the base line indicating the relative incidence of the differ- 
ent types of pneumonia. 



Chaht I. — ^Base line , 53 cases. Pneumococci alone , 30 oMes. 

Streptococci alone (15 cases) and wth pneumococci (5 cases) or other organisms 
(3 cases) 


Again (Table VIII) in each case cultured at postmortem (12 
cases) a streptococcus was recovered from the lung tissue, a Strepto- 
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coccus hemolyticus nine times, whereas it had been found hi the 
sputum of only 2 of these 9 cases. It should be stated, however, 
that in 3 of these 9 cases the sputum had not been examined. 


Case No. 

TABLE VIII 

Sputum bacteriology. 

Lung bacteriology at autopsy. 

2 

Pneumococcus, Type IV ; strep- 

Non-hemolytic streptococcus . 

3 

tococcus undetermined 

■ Hemolytic streptococcus. 

4 

Pneumococcus, Type IV 

Hemolytic streptococcus. 

5 

Pneumococcus, Typo IV ; 

7 

Pneumococcus, Type IV ; liemo- 

hemolytic streptococcus. 
Hemolytic streptococcus. 

15 

lytic streptococcus 

Non-hemolytic streptococcus 

16 

Non-hemolytic streptococcus 

(same in antemortem blood) . 

21 

Hemolytic streptococcus 

Hemolytic streptococcus. 

25 

Bacillus tuberculosis 


29 

Pneumococcus, Type IV 

Hemolytic streptococcus (unde- 

47 


determined streptococcus in 
antemortem pleural fluid). 
Hemolytic streptococcus. 

53 

Pneumococcus, Types I and II 

Hemolytic streptococcus. 

60 

Pneumococcus, Type IV 


61 

Pneumococcus, Type IV 

Non-hemolytic streptococcus; 

62 

Pneumococcus, Type IV 

Bacillus infiuenzre. 

Hemolytic streptococcus. 

63 

Pneumococcus, Type IV 

‘ . ' \ 

Blood 

Cultures. Blood cultures 

were made in 54 cases, of 
these gave a non-hemolytic 

which only 3 were positive. Each of 


streptococcus. Two had been diagnosticated • diffuse broncho- 
pneumonia and one lobar pneumonia. One of the so-called diffuse 
cases (really confluent) died, the other and the case regarded as 
lobar pneumonia got well. The blood cultures and sputum ran 
truer to each other than did the postmortem lung bacteriology and 
sputum. Of the three non-hemolytic streptococcic blood cultures 
two had shoivn the same Drganism in the sputum, while in the third 
the sputum was not examined. With so small a percentage of posi- 
tive blood cultures manifestly this procedure was of no value in 
prognosis. A larger number of positive results might have been 
obtained if repeated attempts had been made in individual cases, 
hlore than one eulture was made in only a few cases. 

Blood Counts. Blood counts were made in 62 cases (Table IX). 

A count imder 10,000 was obtained in 45 cases, with 12 deaths, 
(27 per cent.), and a count above normal in 17 cases with 3 deaths 
(18 per cent.). A leukocytosis did not point to recovery when it 
occurred in the confluent type and a low or normal count was not 
often of bad prognostic import in other types. 

Blood-pressures. Blood-pressures were recorded in 55 cases 
(Chart II). On the basis of a single reading taken at tlie height of 
illness the systolic pressure was slightly higher in- the fatal cases 
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than in the non-fatel, the systolic relatively higher than the diastolic, 
giving a slightly wider pulse-pressure in the fatal cases, an average 



TABLE IX 





Under 5000: 

Dipc. 

Ditr. 

Conf. 

Lobar. 

Ncg. 

Total. 

Fatal 

0 

0 

0 

0 

0 

0 

Non-fatal 

2 

3 

0 

1 

0 

f, 

5000 to 10,000: 






u 

Fatal 

b 

2 

9 

1 

0 

12 

Non-fatal 

. 10 

9 

1 

3 

4 

97 

10,000 to 15,000: 






1 

Fatal 

. 0 

0 

1 

0 

0 

1 

Non-fatal 

0 

2 

0 

3 

1 

fi 

0%'er 15,000: 







Fatal 

0 

0 

2 

0 

0 

2 

Non-fatal 

3 

1 

1 

3 

0 

S 


— 

— 





■ 

. 

Total . . . 

15 

17 

14 

11 

5 

62 



Chart ir 
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of 47 as against 40 to 43 in the different types of non-fatal cases. 
There was less uniformity in the readings of the fatal group. There 
were no differences of value in prognosis. In general the averages 
were slightly lower than normal for men between the ages of twenty- 
one and thirty-one years. 

In 8 non-fatal cases in which subsequent readings were recorded 
during convalescence there was an average systolic gain of twelve 
points, and an average diastolic gain of fifteen points. In 4 fatal 
cases in which subsequent readings were recorded before death 
they also showed an average gain of seven points systolic and 
nineteen points diastolic. No explanation of this unexpected 
finding is attempted. 

TABLE X 


Fatal. Non-fatal. 

Empyema and meningismus in bronchopneumonia Case 26 
Empyema in bronchopneumonia and pulmonary 

tuberculosis “23 Case 29 

Empyema and peritonitis inTobar pneumonia . “50 

Empyema in lobar pneumonia “50 “ C 

Primary diarrhea and gross urinary findings . . “44 

Septicemia (non-hemolytic streptococcus) . . “15 Cases 18, 21 

Membranous tonsillitis, purulent conjunctivitis 

and ulcerated foreskin . . Case 1 

Follicular tonsillitis . . “10 

Otitis media . . “12 

Primary dysentery “13 

Abscess cellular tissue of back . . “62 

Ischiorectal abscess . . “33 

SyphiUs "22 

Recrudescence . . “45 


Complications. The most frequent complications were empy- 
ema and pulmonary tuberculosis (Table X). In 2 cases only was 
the complication believed to be an important factor in the fatal 
termination, 1 of bronchopneumonia complicated by pulmonary 
tuberculosis and empyema, and 1 of lobar pneumonia, with a late 
complicating empyema and peritonitis. Subcutaneous emphysema 
was seen four or five times in the cases admitted to the hospital 
during the period imder discussion, but did not occur in the series 
here included. Unusually gross urinary findings were reported in 
one case only of the series. This case died, but the kidneys were 
reported not grossly diseased at autopsy. 

In the matter of race no differences in mortality were noticeable 
between white and colored troops. Deaths were about proportionate 
to incidence in the two races. The patients were all males, and age 
does not enter as a factor, as the men were all between the ages of 
twenty-one and thirty-one years. 

It would be natural to inquire whether treatment did not play a 
part in the prognosis of these cases. Conditions of exposure and 
bodily exertion prior to entrance into a Base Hospital; distance of 
transportation and similar factors were, no doubt, highly significant. 
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After reaching the Base Hospital, from which the patient need not 
be evacuated until liis condition warranted, the treatment carried 
out was essentially the same in all cases, being almost entirely 
symptomatic except for operations for empj^ema. 

Summary. It is desu’ed to emphasize certain simple bedside 
standards of prognosis because the other data seem to be less signifi- 
cant as to the outcome in a given case. 

The fatal tj^e of pneumonia occurring in this series as seen at 
autopsy was that to which the name hemorrhagic bronchopneumonia 
or hemorrhagic pneumonitis has been applied. 

This type could usually be recognized clinically as a confluent 
bronchopnemnonia, bilateral, with evidence of considerable con- 
solidation, yet the consolidation not of a frank lobar type. It was 
usually characterized by a respirator}* rate of forty or over for a 
period of two days or more, and this rate was rarely seen in broncho- 
pneumonia of other grades. Cyanosis was usually proportionate to 
tlie respiratory rate. 

In lobar pneumonia a rapid respiratory rate was not so significant. 

The roentgen ray was of great assistance in locating and defining 
small areas of pneumonia, in determining the presence or absence 
of fluid and other complications, but it was usually not essential 
to the diagnosis of the confluent type. 

In conclusion, the data presented may be summarized in a very 
simple statement. Having recognized the existence of a bronchial 
type of pneumonia as distinguished from a lobar type, the question 
of prognosis seemed to be largely a matter of the density and extent 
of the pulmonary lesions. 

My thanlis are due Dr. Fred M. Hodges for the roentgen-ray 
studies and Dr. E. Guy Hopkms for the clinical laboratory data.^ 


THE TREATMENT OF ACUTE GONORRHEA IN FEMALES. 

By Frank Benton Block, M.D., F.A.C.S., 

PHILADELPHIA, FA. 

(From the Department of Gynecology, University of Pennsylvania School of 

Medicine.) 

In the very beginning of this paper it is my desire to state that 
I have no new method of treatment to offer, I have not discovered 
a “sure cure” for gonorrhea and I have no criticism to make of the 
many methods of treatment now in vogue. However, a close rela- 
tionship with undergraduate medical students for several years has 

' The detailed clinical data and abstracts of the physical, roentgen-ray and post- 
mortem findings qf the cases forming the basis of this report were submitted for 
publication, but have been omitted because of lack of space. — En. 
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extensive instruction in tlie treatment of acute gonorrliea in tljc 
female, so that the practitioner may undertake the treatment of 
these cases witli a cheerful optimism as to the outcome, even though 
he may not be successful in all cases. In describing the metliod 
of treatment that has given me tlie most satisfaction, I shall divide 
the subject into acute urethritis and acute endocervicitis, since these 
are tlie most common types of infection. Acute inflammation of the 
vulvovaginal glands will not be considered, as it is freely admitted 
tliat it is my belief tliat we are unable to cure tliis condition witliout 
extirpating the glands, and any cases of non-operative cure that have 
occurred are, to my mind, not the result of any special line of treat- 
ment. 

Acute Urethritis. Acute uretliritis, which is usually tlie first 
stage of acute gonorrhea, is best treated by absolute rest and no 
local treatment during tlie period of tlie acute purulent discharge. 
The average patient who suffers from this condition, however, 
cannot or will not remain in bed, so that we are obliged to treat 
them as ambulatory' cases. At tlie dispensary of tlie University 
Hospital we give these patients two prescriptions, one for santal oil, 
which is taken in 10-minim doses, three times daily, and the other 
prescription is for a urinary sedative containing 5-minims of tinc- 
ture of hyoscyamus and 10 grains of sodium bromide to 1 dram of 
tlie liquor of potassium citrate, which is taken every tliree hours. 
The patient is instructed to drink water freely and return in a week, 
at B'hich time, if tlie acute inflammation persists, the treatment is 
continued in the same manner. In tlie course of two or tliree weeks 
most cases will show a marked improvement, as evidenced by the 
freedom from symptoms and tlie diminution or the disappearance 
of tlie uretliral discharge. It is at this time 'and not until tlien that 
local treatment is instituted, and when the treatment is begun, tlie 
patient must be warned that freedom from sjmiptoms does not 
mean freedom from disease, as tliere is a great temptation for the 
patient to discontinue treatment. We have tried many agents in 
tlie local treatment of urethritis, but have come back to tlie use of 
silver preparations, using either a 15 per cent, solution of silver 
nucleinate or a 5 per cent, solution of silver nitrate, which is applied 
to the entire lengtli of the uretlira by means of a small cotton swab 
on a nasal applicator. A word or two regarding details niay not be 
amiss at this point, since close observance of the finer points in 
technic will determine the efficacy of the treatment. 

The patient should urinate just before tlie treatment and tlien the 
urethra should be well dried by gently passing a dry wisp of cotton on 
an applicator into the urethra. This drying is important, because 
the power of any gonococcidal agent is enormously enlianced by 
previous drying of the parts. The medicament is tlien absorbed 
on another cotton swab and the entire urethra is painted by means of 
a slow spiral movement of tlie applicator, which is continued until 
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tlie bladder is readied. The applicator is then witlidrawn by the 
same spiral motion, in the same direction, so tliat the cotton is being 
tightened on the applicator instead of being loosened. Failure to 
observe this small point may result in the unpleasant accident of 
having the cotton caught by the internal sphincter and retained in 
the bladder. Although this is disconcerting to tlie physician it 
need cause no alarm, as the patient will not be aware of its presence, 
and, moreover, she will pass it at a subsequent urination. These 
treatments are given ever}'- two or three days until improvement 
in the local condition is noticed, and then the frequency of the 
treatments is gradually reduced until all signs have disappeared. 
At this time smears should be taken, and after three successive nega- 
tive smears have been obtained a cure may be assumed. 

Acute Endocervicitis. In considering the treatment of gonor-- 
rheal endocervicitis we should not expect quite as rapid improve- 
ment as can be obtained in the treatment of urethritis; nevertheless, 
by conscientious and continued treatment we shall be rewarded by 
results far above the expectations of the average practitioner. As 
soon as we have determined the presence of a gonorrheal discharge 
from the cervix, we order hot douches of 1 to 8000 potassium per- 
manganate solution to be taken four or five times daily. We have 
found this solution to have the best cleansing effect in these cases, 
and if ordinary care is used, many of the objectionable features of 
permanganate can be obviated. We order it for our patients in the 
form of 1-grain tablets, which are dissolved just before use. As 
soon as tlie discharge is well under control, which ordinarily occurs 
in about two weeks, we begin to give the patient local treatments 
to the cervical canal. In applying any medicated solution to tlie 
cervical canal one of the most important points that must be 
observed is that tlie canal should be thoroughly cleansed and 
dried in order that the medication may come into actual contact with 
tlie infecting organisms which lie in the cervical glands. It is 
utterly impossible for any drug to accomplish this in the presence 
of a thick discharge, or even the usual cervical plug of mucus, which 
effectively protects the underlying organisms from the action of any 
antiseptic. Therefore, in order to get the best results, it has been 
our practice to expose the cervix by means of a bivalve speculum, 
wipe away tlie major portion of the discharge and then thoroughly 
spray the cervix with an alkaline solution, in order to dissolve 
the mucus. The cervix is again dried and then an applicator soaked 
in an alkaline solution (liquor antisepticus alkalinus) is passed 
into the canal as far as the internal os and moved to and fro, after 
which a dry cotton swab is passed into the canal and the thin dis- 
charge removed. This process is repeated several times until all 
of the mucus is removed and the canal is left clean and dry. We 
arc then ready to apply our medication, which may be ain- one of the 
usual gonococcidcs. (Dur own preference is for a 10 or 12.5 per cent, 
solution of silver nitrate, which is vigorously applied to tlie canal 
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as far as the internal os, and immediatel}' afterward tineture of 
iodin is siniilarlj’’ applied. These two drugs form a fresh silver 
iodide in the cervical canal, as can be seen by the characteristic 
yellow color that is produced. Not infrequently tlie patient will 
complain of some lower abdominal cramps as soon as the tincture of 
iodin is applied. This is merely a uterine colic, due to the stimula- 
tion of tlie muscle produced by tlie iodin fumes, and need cause no 
alarm, as it will disappear in a minute or two. Following tliis appli- 
cation the cervix and cul-de-sac are thoroughly dried and the 
speculum withdrawn. Only in very exceptional cases is a tampon 
inserted. 

The patient continues her douches at home and reports to tlie 
office for treatment two or tliree times a week for tlie first tliree 
weeks, after which time tlie condition is usually so improved tliat 
douches can be discontinued and the interval between treatments 
can be lengthened. When tlie discharge has lost all of its purulent 
character and has become scanty, smears should be taken, and after 
three negative smears, one of which should be taken just after a 
menstrual period, tlie patient may be discharged. 

Such is tlie technic tliat has given us more tlian satisfactory 
results, but it is only by a careful observance of details that results 
will be obtained, and at times tlie successful execution of a treat- 
ment is a trying ordeal for the physician. Any practitioner who 
would undertake to treat these cases should bear in mind two impor- 
tant points: In the first place, any particular treatment takes time, 
especially in the beginning of the disease, when the discharge is 
profuse and it is practically impossible to follow tliis technic closely 
in less time than fifteen minutes, Avhich is more time tlian many 
practitioners are accustomed to spend upon these cases. In the 
second place the treatment should be as free from pain as possible, 
because if the patient is not comfortable she will not remain quiet 
upon tlie table, it will be impossible to get good exposure of tlie 
parts, and without good exposure the treatment cannot be properly, 
administered. This point is also of special importance in the begin- 
ning of the disease, ivhen the Aoilva is so tender as a result of the 
irritating discharge that the slightest pressure causes pain, while the 
insertion of a speculum seems to be out of the question. In tliese 
cases I do not hesitate to use a local anesthetic, which is applied on 
a pledget of cotton to tlie vaginal outlet. By this means, together 
AAuth a little encouragement to the patient, I have never had to 
abandon a treatment on account of pain; indeed, I have been suc- 
cessful in introducing a speculum in several cases after futile as well 
as painful attempts have been made by colleagues. 

As was stated in the beginning of this paper, nothing new is pre- 
sented in the field of therapeusis, but if the practitioner will follow 
the technic above outlined and follow it in detail, I feel sure that he 
will be rewarded by results that will change his opinion relative to 
the gloomy prognosis of this disease. ^ 
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A STUDY OF SUGAR MOBILIZATION BASED UPON 228 

HUMAN CASES.i 

By G. L. Rohdenbueg, M.D., A, Bernhard, B.S., 

AND 

Otto Krehbiel, M.D., 

NEW YORK. 


(From the Laboratory of the Lenox Hill Hospital, New York City.) 

The advent of microchemical methods in blood chemistry has 
opened many new fields for investigation, one of these being the 
metabolism of sugar. Our present knowledge of sugar metabolism, 
based solely upon chemical examination of the blood, may be sum- 
marized in a brief statement: The normal sugar content of the 
blood varies between 60 and 120 mg. per 100 c.c.,^ and when the 
concentration of blood sugar rises above 180 mg. per 100 c.c. then 
sugar usually appears in the urine.® 

Jacobsen,^ who determined the amount of blood sugar present 
before and at different periods after the administration of relatively 
large amounts of glucose, found that after the administration of 
glucose there was a sharp rise in the percentage of blood sugar, which 
attained its maximum in about one hour and then slowly receded, 
returning to normal within two hours after the ingestion of the sugar. 
Other investigators,® by employing slight modifications of Jacobsen’s 
method, have arrived at similar conclusions. 

The results of these investigations of sugar tolerance, as they are 
called, have usually been presented in the form of a curve. These 
curves have been plotted for varying time intervals; thus, some 
observers, have examined the blood every fifteen minutes, while 
others, in order to determine the duration of the reaction, have 
continued observation for four, five and six hours. 

In the present investigation, metabolism of sugar has been viewed 
as a functional test and not as a study of metabolism. This attitude 
having been adopted, rigid standards must be laid down for the 
technic of the test itself and for the manner in which the resulting 


' The clinical observations recorded in this paper were made in greater part at 
the Lenox Hill Hospital and the Lincoln Hospital. Through the courtesy of Drs. 
Semken, Jessup, Fitch and Grant, forty-six cases were examined by them in the 
wards and in the laborato^ of the New York Skin and Cancer Hospital. Their 
results were kindly given us for inclusion in this paper. We beg to express our 
thanks and appreciation to them and to those others who have so generously provided 
us with clinical material. 

* Williams and Humphreys: Arch. Int. Med., 1919, xxiii, 537. 

’ Hamman and Hirschman: Arch. Int. Med., 1917, xx, 761. 

* Biochem. Ztschr., 1913, Ivi, 471.' 

' Hopkins: Am. Jour. Med. Sc., 1915, cxlix, 254. Taylor and Hutton, Jr.: Biol. 
Chcm., 1916, XXV, 173. Janney and Isaacson: Arch. Int. Med., 1918, xxii, 160. 
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data are presented. A functional test presupposes that under the 
influence of a given definite stimulus the organism in a definite 
time period reacts in a definite manner. All extrinsic conditions 
must be constant, so that all variations can definitely be ascribed 
to differences in the individual. 

The technic of the test as applied to patients in the wards of the 
various hospitals was as follows: After an all-night fast the indi- 
vidual was given 100 gm. of anhydrous glucose dissolved in 300 c.c. 
of weak tea. Both blood and urinary specimens were obtained just 
before giving the glucose and again 45 and 120 minutes thereafter. 
The chemical examinations of the blood were made after the Meyers- 
Bailey® modification of the Lewis-Benedict^ method. The urinary 
specimens were examined according to the quantitative method 
described by Benedict. 

We are aware that curves constructed on sugar values obtained 
at different time intervals than those chosen, would more accurately 
establish the point of maximum sugar concentration in the blood 
and that our method of glucose administration may be open to 
dispute. However, the point of maximum sugar concentration is not 
of importance from our standpoint, and varying the amount of 
glucose given according to the body weight (method of Janney and 
Isaacson), alters the burden placed on the organism. Variations of 
this character are not made in other functional tests. Thus with 
phenol sulphonephthalein the amount of dye injected is not changed 
to conform to the age, weight or other condition of tlie individual - 
to be tested. 

The investigations recorded in the succeeding paragraphs were 
prompted by the results recorded in another publication.® It was 
distinctly stated in that report that it was a preliminary one and it 
was emphasized that no definite conclusions Avere drawn. Our 
results as incorporated in that article, using the time intervals as 
given in this paper, seemed to indicate, on the basis of the material 
available, that there was a type of reaction peculiar to cancer. 

The data collected as a result of the examinations recorded here 
will be considered under two heads: (a) statistical, and (6) patho- 
logical condition present. 

Following the method outlined, three different types of reaction 
Avere encountered. The three types closely folloAv those described 
by McCasky.® In the type arbitrarily termed 1 the blood sugar 
at the 45 minute interval rises aboA’^e tlie zero hour figure, and at the 
120 minute interA'^al is as high as or higher than at the 45 minute 
interval. In the type classed as 2 the rise at the 45 minute interval 
occurs as in type 1, but at the 120 minute interval the arhount of 

' Jour. Biol. Chem., 1916, xxiv, 147. 

7 Ibid., 1915, XX, 61. 

® Rohdenburg, Bernhard and Krehbiel: Jour. Am. Med. Assn., 1919, Ixxii, 1528. 

■ ® Jour. Am. Med. Assn., 1919, Ixxiii, 245. 
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blood sugar has fallen more or less completely to the original figure. 
In the last type called 3 the initial sugar concentration is higher than 
or the same as that at 45 minutes, and the 120 minute interval 
shows a return to the original figures more or less complete, some- 
times even gding much higher. 

If the pathological condition be completely disregarded and the 
cases be grouped solely according to the type of reaction found some 
interesting facts are demonstrable. The first 166 cases examined 
have been considered purel}'^ from this standpoint. 


No sugar in urine 
Sugar in urine 


TABLE I. 

Type 1. Type 2. 

33 (50%) 49 (53%) 

33 (50%) 43 (47%) 


Type 3. 

S (100%) 
0 


Total 


66 (39%) 92 (55%) 8 (6%) 


Renal Threshold of Those Showing Sugar. 



Mg. per lOo c.c. 

Mg. per 100 c.c. 

Mg. per 100 c.c. 

Type 1. 

Number.’* 

TiTie 2. 

Number. * 

Type 3. 

Number.* 


High 

212 

4 

212 

1 



Zero . - 

Average 

170 

13% 

212 

4% 

0 


■ 

Low 

126 

, , 

212 





High 

304 

16 

400 

30 



45 mins. . ■ 

Average 

209 

48% 

188 

69% 

0 



Low 

135 

. , 

- 141 





High 

360 

13 

264 

12 



120 mins. 

Average 

226 

39% 

186 

27% 

0 



Low 

153 


55 






N 

OT Showi 

NG SUGA 

R. 




■ High 

198 


138 


212 


Zero . . 

Average 

153 


126 


142 



Low 

45 


55 


106 



High 

265 


280 


192 


45 mins. . 

Average 

202 


178 


119 



Low 

72 


•100 


83 



High 

330 


220 


141 


120 mins. 

Average 

292 


139 


60 



^ Low 

126 

1 

02 


00 



* Indicates number of cases showing sugar in urine at this time interval. 


The three types were represented (Table I) in the following pro- 
portions: tjTie 1, 39 per cent.; type 2, 55 per cent.; type 3, 6 per 
cent. If each type in turn be considered from the standpoint of 
sugar elimination in the urine it will be noted that 50 per cent.' of 
type 1 showed sugar at some period during the test as compared 
with 47 per cent, of type 2 and none of type 3. If each 'type be 
divided according to the excretion of sugar in the urine and the 
average concentration of blood sugar be compared in those excreting 
sugar and those not, it will be noted that the elimination of sugar 
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- a])parcntly l)cai-s but a sliglit relation to the concentration in the ' 
blood. Tims in type 1 in those showing sugar in the urine the 
average concentration of blood sugar at the various time periods 
was 170, 209, 226 mg., while in the same group those not showing 
sugar in the urine had as averages for the same periods 153, 202, 
292 mg. In tj^ie 2 the figures for those showing sugar in the 
urine Avere 212, 188, 186 mg., while those showing no sugar had 
as averages 126, 178, 139 mg. Type 3 shoAved no sugar in the urine. 
In type 1, therefore, the aA'-erage sugar concentration at the end 
of 120 minutes Avas higher in those showing no sugar in the urine 
than in those showing sugar, and this average was higher than 
the commonby accepted concentration of a normal renal threshold 
(180 mg.). T.^Tie 2, on the other hand, the figures for the zero hour 
being disregarded, since but one case shoAA'ed sugar at that period, 
follows the commonl}^ accepted standard. There is evidently some 
factor other than the mere concentration of sugar in the blood 
stream, which is responsible for the glycosuria. 

The criticism may perhaps be made that because of the time 
intervals chosen the point of. maximum sugar concentration in the 
blood was not ascertained; hence our deductions are faulty. If this 
criticism be true it applies AAuth equal force to all groups and it 
does not explain AA’hy with one group of type 1 sugar should appear 
in the urine, AATth a concentration in the blood stream averaging 
62 mg., less than in another group of the same tjqie which did not 
excrete sugar. 

The AAude variation between maximum and minimum in any 
given group at any time interval would indicate that the actual 
determination of a point of maximum sugar concentration can haA’’e 
but little A^alue in the diagnosis of pathological conditions, whatever 
may be its value from a metabolic standpoint. Varied as were the 
pathological conditions considered in our experiments it is interest- 
ing to note that in many of them the figures for the zero hour were 
distinctly higher than those ‘currently accepted as normal. 

An analysis correlated with the diagnosis of the patients examined 
is fully as interesting as the purely statistical review just made. In 
228 cases reported here the diagnosis of all but 13 has either been 
confirmed by the pathological report (culture, section, or autopsy) 
or by the subsequent course of the case. The A>-arious pathological 
conditions encountered have been grouped, the reactions classified 
and the average figures given in Table II, while in Table III the 
data for each case are given indiAudually. 

In nephritis our results in agreement AAuth those recorded by others 
shoAV an initial hyperglycemia, with 75 per cent, of the cases giAung 
a type 2 reaction. 

In the tAAm conditions pathologically classed as granulomata, 
in which the exciting cause is known — tuberculosis and syphilis 
an initial hyperglycemia is not present, and while 60 per cent, of the 
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tuberculous cases show type 1 reaction, 72 per cent, of the syphilitics 
showed type 2. It is interesting to note that though the concentra- 
tion of blood sugar was lower in tuberculosis than in syphilis, never- 
theless a larger percentage of tuberculous cases excreted sugar. 
If concentration of the blood sugar were the only factor concerned 
in the excretion of sugar then the reverse should have occurred. 


TABLE II. 


Pathological 

condition. 

No. of 

Mg. sugar per 100 c.c. 
blood. 

Per cent, 
shoudng 

Per cent, 
of total 
number in 
this group. 

cases. 

0 hr. 

45 min. 

120 min. 

urine. 

Nephritis 

2 

170 

T 

233 

YPE I. 

294 

50 

25 

Tuberculosis 

4 

97 

156 

198 ' 

50 

60 

Ss^philis 

2 

77 

178 

205 

0 

28 

Diabetes 

4 

139 

310 

390 

100 

37 

Thrombo-angiitis obliterans . 

•8 

114 

■ 184 

225 

62 

22 

Pregnancy 

2 

141 

169 

188 

50 

66 

Chorea 

2 

129 

177 

236 

0 

50 . 

Exophthalmic goitre . 

2 

123 

211 

238 

100 

50 

Simple goitre 

1 

86 

204 

250 

100 

100 

Pyogenic infections 

3 

119 

165 

169 

0 

30 

Degenerative conditions . 

2 

96 

163 

239 

0 

50 

Benign tumors 

4 

136 

204 

252 

50 

31 

Epithelioma 

17 

106 

158 

198 

76 

56 

Carcinoma, stomach . 

11 

111 

191 

219 

27 

61 

Carcinoma, intestines . 

4 • 

105 

172 

193 

50 

50 

Carcinoma, breast .... 

4 

95 

183 

196 

25 

30 

Carcinoma, genital organs . 

1 

110 

250 

360 

100 

20 

Malignant tumors not classified 

10 

111 

192 

225 

30 

66 

Nephritis 

6 

131 

T 

217 

YPE 2. 
153 

50 

75 

Tuberculosis 

3 

91 

188 

100 

38 

30 

Syphilis 

5 

97 

177 

120 

20 

72 

Diabetes 

5 

162 

319 

269 

100 

63 

Thrombo-angiitis obliterans . 

34 

119 

191 

154 

41 

75 

Pregnancy 

1 

126 

204 

152 

100 

33 

Chorea 

2 

121 

240 

189 

0 

50 

Exophthalmic goitre 

2 

105 

122 

118 

50 

50 

Pyogenic infections 

7 

101 

174 

152 

14 

70 

Degenerative conditions . 

2 

97 

160 

114 

50 

50 

Benign tumors 

6 

113 

202 

143 

66 

46 

Epithelioma 

13 

95 

174 

126 

40 

44 

Carcinoma, stomach , 

G 

102 

220 

184 

50 

33 

Carcinoma, intestines . 

4 

137 

233 

162 

25 

50 

Carcinoma, breast .... 

8 

111 

186 

144 

37 

61 

Carcinoma, genital organs . 

4 

125 

208 

156 

0 

80 

■ Malignant tumors not classified 

3 

109 

170 

135 

0 

20 

Tuberculosis 

1 

125 

T 

83 

YPE 3. 
66 

0 

10 

Thrombo-angiitis obliterans . 

1 

106 

106 

106 

0 

3 

Benign tumors 

3 

136 

115 

99 

0 

23 

Carcinoma,' stomach 

2 

118 

105 

156 

50 

6 

Carcinoma, breast .... 

1 

117 

100 

95 

0 

9 

Malignant tumors not classified 

2 

144 

122 

119 

50 

13 
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TABLE III, 


Mg. sugar por 
100 c.c. blood. 


Urinary sugar. 
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TABLE III — continued. 


Case 

No. 

Disease. 

Mg. sugar per 

100 c.c. blood. 

Urinary sugar. 

0 

hr. 

45 

min. 

120 

min. 

0 

hr. 



3138 

Chronic appendicitis . 





117 

240 

285 

— 

- 

+ 

P 145 

Acromegaly . 

> . • 





126 

144 

129 

— 


— 

2585 

Cretinism 

. . * 





126 

132 

82 

_ 

— 

— 

D 286 

Spondylitis . 

. a . • 





82 

235 

265 

— 

+ - 

+ 

2562 

Bronchial asthma . 





144 

172 

201 

— 

— 

— 

L 74 

Cirrhosis of liver 





100 

200 

320 

— 

— 

— 

L 83 


(( 





71 

100 

75 

— 

— 

4- 

L78 

Apoplexy 






124 

220 

154 

— 

— 


3851 

Myocarditis 

« 





92 

126 

159 

— 

— 

— 

S 1 

Normal male 

. » 





112 

159 

130 

— 

— 

— 

4447 

Leukemia 

. » 





159 

204 

160 

— 

— 

— 

129 

Tobacco-poisoninjg . 





120 

330 

219 

— 

+ 

+ 

16724 

Cystitic mastitis 





175 

266 

210 

— 


— 

D 358 

Exostosis 






78 

152 

111 

— 

— 

— 

D 186 


. . » 





147 

228 

134 

— 

+ 

4~ 

3598 

Fibromyoma uteri . 





212 

322 

336 



+ 

4- 

408 

(( 

« 





68 

74 

142 

— 

— 

— 

16640 

U 

it 





86 

63 

74 

— 

— 

— 

D 184 

Foreign body 

« 





116 

228 

106 

— 

— 

— 

D 481 







57 

95 

76 

— 

— 

4- 

P 146 

Cyst adenoma of ovary 





156 

120 

84 

— 



2066 


ii 





198 

265 

320 

— 

— 


453 

Chronic inflammation . 





76 

157 

213 

— 

+ 

+ 

1304 

Papilloma of bladder . 





106 

245 

225 

— 

— 

+ 

2483 

Congenital cystic kidney 





168 

164 

141 

— 



16589- 

Epithelioma of penis . 





100 

175 

142 

+ 

4" 

+ 

16620 

U 

skin . • 





86 

199 

249 

+ 

+ 

4' 

16644 

it 

cheek . 





100 

117 

175 

— 

+ 

4^ 

16643 

it 

lip . . 





117 

187 

199 

— 


4* 

16440 

a 

lip . . 





153 

229 

260 

— 

+ 

+ 

16339 

it 

check . 





133 

166 

133 


— 

+ 

■ 16445 

u 

larynx . 





142 

142 

229 

— 

— 

4* 

16635 

it 

larj^nx . 





117 

213 

175 

+ 

+ 

4" 

16675 

« 

lip . . 





95 

95 

100 

— 

+ 

4* 

16744 

a 

penis . 





100 

160 

214 

— 



16599 

a 

lip . . 





101 

125 

142 

— 

+ 


4245 

a 

tongue 





150 

159 

162 

— 


— 

D 129 

a 

buttock 





166 

236 

180 

— 


+ 

3045 

a 

larjmx . 





129 

192 

192 

— 


4_ 

S 16339 

it 

cheek . 





64 

187 

105 



- 

- 

S 16435 

• it 

face 





99 

142 

153 

_ 


+ 

H. S. 

a 

lip . . 





86 

142 

199 

— 

+ 


S 16378 

it 

lip . . 





105 

160 

125 

— 



1834 

it 

cheek . 





122 

228 

144 

— 

— 

— 

2068 

it 

cheek . 





1 80 

244 

265 

— 

— 

— 

1589 

ft 

esophagus 





82 

160 

220 

— 


— 

1691 

a 

cheek . 





106 

174 

144 

— 

— 

— 

16357 

it 

tongue 





55 

178 

154 

— 

— 


16450 

it 

mouth . 





105 

175 

222 

— 



+ 

16439 

tt 

check . 





111 

135 

229 



+ 

+ 

16368 

it 

neck 





100 

166 

105 

— 


+ 

16390 

tt 

nose 





76 

86 

153 

— 

- 

4" 

16436 

tt 

mouth . 





54 

160 

100 


4" 

4~ 

16404 

it 

eyelid . 





55 

122 

62 

— 


+ 

16272 

tt 

face 





57 

100 

62 






2834 

Carcinoma of stomach * 





j 116 

168 

230 





— 

2939 

i- “ 

it 





I 7S 

215 

210 

- 

- 

- 
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TABLE III — continued. 


nT I Disease. 

1 

[ 

Mr. sugar per 
100 c.c. blood. 

Urinary sugar. 

0 

hr. 

45 

min. 

120 

min. 

0 

hr. 

45 

min. 

120 

min. 

1621 

Carcinoma of stomach 





106 

275 

245 

— 

— 

+ 

2019 

(( 

<( 





110 

183 

183 

— 

— 

+ . 

2415 

t( 

it 





70 

212 

212 

— 

— 

— 

S59 

U 

n 





120 

144 

232 

_ 

— 

— 

712 

il 

it 





108 

228 

288 

— 

+ 

+ 

974 

H 

a 





100 

100 

192 

— 

— 

+ 

L 82 

n 

44 





100 

240 

220 

— 

+ 

+ 

L 90 

it 

a 





130 

no 

120 

— 

— 

— 

4648 

n 

a 





145 

190 

190 

— 


— 

4174 

<( 

(( 





138 

208 

112 

— ■ 


— 

2429 

<( 

41 




. 

130 

304 

304 

— 

— 

— 

2096 

ft 

44 





98 

160 

126 

— 

+ 

+ . 

2708 

tt 

<4 





133 

190 

200 

— 

— 

— 

2794 

it 

44 





102 

138 

168 

— 

— 

— 

2946 

<t 

<4 





90 

224 

190 


— 

— 

3353 

(t 

44 





74 

188 

224 

— 

+ 

■f 

3728 

« 

44 





110 

165 

196 

— 

— 

— 

4079 


colon 





120 

240 

156 

— 

— 

+ 

4362 


colon 





108 

212 

159 

— 

— 

— 

4352 

« 

colon 





174 

265 

185 

— 

— 

— 

S 16415 

<< 

cecum 





no 

200 

216 

— 

+ 


1277 

(( 

sigmoid . 




. 

55 

129 

157 

— 

— 

+ 

7305 

<< 

rectum . 





123 

158 

189 


— 

— 

2687 

(( 

rectum . 





120 

205 

240 



— 

D 718 


rectum . 





156 

215 

148 



— 

2001 

ft 

liver . 





123 

189 

184 


— 

— 

4208 

Hypernephroma of liver 





126 

212 

212 


— 

+ 

2119 

Carcinoma of pancreas 





120 

160 

210 


— 

— 

551 


pancreas 





212 

192 

138 

— 

— 


985 


pancreas 





114 

240 

272 

— 

— 

— 

1895 


breast 





86 

232 

236 

— 

+ 

+ 

P 2 

« 

breast 





138 

183 

117 

— 

— 

— 

P 3 

it 

breast 





126 

162 

150 

— 

+ 

+ 

2408 

it 

breast 





126 

240 

192 

— 


+ 

1456 

it 

breast 




. 

96 

180 

180 

— 

— 

— 

L 75 

it 

breast 





100 

250 

170 

— 

— 

— 

L 84 

it 

breast . 





144 

180 

150 

— 

— 

— 

L 85 

a 

breast 





100 

166 

120 

— 

— 

— 

L 88 

a 

breast 





80 

146 

114 

— 


— 

S 16455 


breast . 




• 

76 

160 

no 

_ 

+ 

+ 

16406 

it 

breast 





117 

100 

95 

— 

— 

— 

2988 

a 

breast 





90 

152 

192 

— 

— ■ 

— 

D 111 

a 

breast 





110 

168 

176 


— 

— 

1979 

<{ 

ovary 





135 

204 

132 

— 

— 

— 

2512 

Sarcoma of uterus . 





106 

174 

no 

— 

-- 


1043 

Carcinoma of uterus . 





138 

174 

164 

— 

— 

— 

L 81 

{{ 

uterus . 





120 

280 

220 

_ 

. — 

— 

S 16451 

it 

uterus . 





no 

250 

360 

— 

— 

+ 

L 98 

Sarcoma of femur . 





98 

170 

220 

— 

— 


2050 

it 

kidney . 





90 

132 

76 

— 

— 

7 

16404 

it 

orbit 





101 

187 

199 

— 

— 


2411 

Carcinoma of lung . 





106 

150 

192 

— 



P 4 

ti 

lung . 





100 

165 

230 

— 

— 


3056 

it 

bladder . 





138 

240 

290 

— 


+ 

1436 

a 

bladder . 





116 

189 

146 

— 



16673 

it 

tonsil 





76 

63 

100 

— 

+ 

+' 

16739 

Metastatic carcinoma . 





120 

199 

213 

— 

+ 

+ 

5810 

“ 

44 





96 

204 

215 

— 
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TABLE III — continved. 


Case 

No. 

Disease. 

Mg. sugar per 
100 c.o. blood. 

Urinary sugar. 

0 

hr. 

45 

min. 

120 

min. 

0 

hr. 

45 

min. 

120 

min. 

■\V M 1 

Thrombo-angiitis obliterans . 

106 

138 

216 

V 



+ 

2 

it it 

108 

280 

198 

— 


4- 

3 

ii il 

168 

192 

126 

— 

+ 

. + 

4 

(( 

116 

192 

168 


— 

— 

5 

(( (( 

106 

116 

96 

— 

— 


G 

C( H 

142 

344 

288 

— 

+ 

+ 

7 

ii il 

210 

300 

280 

— 

+ 

+ 

8 

ii U 

112 

200 

230 

— 

— 


9 

il il 

124 

180 

159 


— 

1 ~ 

10 

it n 

100 

144 

126 


— 


11 

li ii 

96 

159 

116 

— 

— 


12 

U ii 

136 

144 

96 

— 

+ 

1 4 

13 

ii a 

129 

265 

240 


+ 

+ 

14 

il it 

96 

108 

104 

— 

— 

— 

15 

it ii 

126 

164 

96 


— 



16 

ii ii 

99 

138 

116 

_ 


j _ 

17 

a li 

116 

184 

174 

— 


1 ^ 

18 

it li 

129 

200 

174 

— 


+ 

19 

it ii 

116 

162 

129 

— 

"h 

+ 

20 

<< li 

114 

132 

144 

— 

— 

— 

21 

it if 

100 

162 

120 

— 

4* 

4 

22 

il ii^ 

126 

150 

116 

— 

— 


23 

ii ii 

120 

129 

106 

— 

— 

— 

24 

(i ii 

106 

106 

106 


— 

— 

25 

ii ii 

96 

320 

192 


+ 

+ 

20 

li ii 

100 

174 

138 

— 

+ 

+ 

27 

l» ii 

116 

159 

116 

— 

— 

— 

28 

li li 

116 

189 

174 

— 

— 

— 

29 

li 

102 

198 

198 

— 

— 

— 

30 

(( li 

c 

110 

189 

120 

— 

+ 

+ 

31 

(i ii 

106 

189 

159 

— 

— 


32 

ii it 

no 

212 

96 

— 

+ 

— 

33 


100 

174 

100 

— 


— 

34 

li ii 

120 

153 

112 

— 

— 

— 

35 

‘‘ . % . 

116 

150 

190 

— 

— 


36 

ti 

106 

138 

216 

— 

+ 

4 


•‘ . . . 

108 

280 

198 


+ 

4 



96 

159 

112 

— 



39 


153 

240 

208 

— 

+ 

+ 

40 

il ii 

114 

212 

176 

— 



41 

il ii 

• 

156 

252 

350 

— 

+ 

+ 

42 


106 

114 

106 

— 



D 174 

<( il 

100 

265 

280 

- 

1* 



Diagnosis op Following 

Not 

Pnov 

KD 




D 42 

Carcinoma of lung 

100 

208 

196 



_ 


2172 

Brain tumor 

176 

240 

264 

+ 

+ 

-i- 

1300 

Ulcer of stomach 

86 

184 

232 



+ 

1390 

“ stomach 

80 

174 

183 




+ 

1624 

Carcinoma of stomach .... 

116 

180 

230 






1603 

“ stomach .... 

78 

240 

210 

— 

^ i 


1674 

“ stomach .... 

120 

240 

156 

— 

_ 1 


L 73 

“ stomach .. .. 

120 

200 

160 


__ ' 

. 

2308 

Gastroptosis . . . . • . 

120 

150 

86 

— 

+ 1 

+ 

3055 

(( 

156 

176 

168 





7868 

Neimasthenia 

126 

106 

60 

. 

+ j 


4369 

1“ 

96 

114 

123 



_ i 


SOI 

Severe secondary anemia . . . . 1 

108 

1 

152 

144 

— 


- 
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'J'Jie diabetics examined showed, as was to be expeeted, an initial 
hyperglycemia, with 60 per cent, of the cases giving a type 2 curve. 

In the cases of thrombo-angiitis the initial figures were practically 
normal and the type of reaction in 75 per cent, of the cases was 
that of type 2. 

In pregnancy there is also an initial hyperglycemia, and 66 per 
cent of the cases gave a type 1 reaction. Pyogenic infections gave 
70 per cent, type 2 reaction. 

In degenerative tissue conditions, such as cirrhosis -of the liver, 
myocarditis, etc., one case was observed with a blood sugar concen- 
tration of 239 mg. without urinary leakage. 

As we have stated before, our original paper had to do with the 
reaction in cases of cancer. Our present report necessitates a very 
considerable modification of our previous statements. In that 
paper we considered what we have since termed type 1 to be a 
possibly specific reaction in cancer. 

In our series of benign tumors we have found 31 per cent, to give 
type 1 reaction as compared with 56 per cent, of epitheliomata, 61 per 
cent, of gastric carcinomata, 50 per cent, of intestinal carcinomata, 
30 per cent, of breast carcinomata, 20 per cent, of genital organ 
carcinomata and 66 per cent, of other non-grouped malignant 
tumors. The actual number of cases is given in Table III. Initial 
hyperglj^cemia occurs in some instances, but is not constant. The 
fact that so high a percentage of type 1 reaction occurred with epi- 
theliomata not showing cachexia renders untenable the theory that 
tlie high percentage given by gastric carcinomata is due to cachexia 
and the demand of the tissues for sugar. 

Conclusions. It is evident, from the data here presented, tliat 
the organism may respond in one of three ways after the ingestion 
of 100 gm. of glucose. Neither of these tlu-ee reaction types can be 
considered as diagnostic of any given pathological condition, though, 
in general, conditions associated with increased growth energy show 
a higher percentage of type 1 reaction. There is no fixed type of 
reaction even in metabolic disturbances, absolutelj’^ similar emves 
being found in conditions as widely different as diabetes, tuber- 
culosis, epithelioma and pregnancy. Many diseased conditions are 
accompanied by hyperglycemia. The concentration of blood sugar 
is not the sole factor concerned in the development of glycosuria. 


THE GERMICIDAL VALUE OF POTASSIUM MERCURIC IODIDE, 

By Douglas Macparlan, M.D., 

Since the second year of the war the subject of antisepsis has 
acquired a new interest and need has arisen to refresh and re^'ise 
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our loiowledge of the relative merits and faults of various germicides. 
In former times personal preferences, based largely on empiricism, 
led to the choice of this or that chemical substance for the purpose 
of disinfecting operative sites and wounds. Oftentimes certain 
collateral qualities of the germicides, such as solubility, reputed lack 
of toxicity and so forth, rather than their actual killing power on 
bacteria under surgical conditions, were emphasized. 

Any comparison of germicides should be based (1) on their bac- 
tericidal efficiency and (2) on their physical and chemical properties. 
For some time past the writer, realizing the disadvantages of many 
of the germicides in general use, has devoted himself to the study of 
potassium mercuric iodide. 

Earlier experiments already reported^ have demonstrated several 
marked advantages of this substance over other iodin and mercury 
salts in addition to its value in the treatment of infectious condi- 
tions,2 3 4. Watson® and Hinman® obtained fresh evidence of its 
high germicidal potency, while Rosenberger,'^ working with an 
analogous compound, confirmed the efficiency of this type of mercury 
salt. 

Potassium mercuric iodide is a distinct chemical entity^ formed 
by the direct combination of two molecules of potassium iodide 
with one molecule of mercuric iodide, and has the formula IC 2 Hgl 4 
or Hgl 22 KI. For this reaction, and also in order that the subse- 
quent conversion of this double salt into the red iodide of mercury 
may be prevented, an excess of potassium iodide is necessary. In 
the crystalline state the salt is deliquescent, and upon taking up 
water, readily deposits the red mercuric iodide. It may, however, 
be obtained in tablet form, in which the two salts (mercuric iodide 
and potassium iodide) are bound by an inert soluble excipient and 
readily yield clear, stable solutions of the double salt. This is by 
far the most convenient form in which to obtain and employ this 
substance. 

Before considering the high germicidal potency of potassium 
mercuric iodide four distinctive and valuable features makmg for 
its superiority over other salts of mercury and iodin may well be 
considered. 

* Macfarlan, Douglas; Notes in the Study of Potassium Mercuric Iodide, Jour. 
Am. Med. Assn., January 3, 1914, Ixii, 17-19. 

- Macfarlan, Douglas; Still Another Suggestion for Atrophic Rhinitis; the Doidjlc 
Iodide of Mercurj’- and Potassium, .Tour. Ophthl., Otol. and Larjmg., October, 1913, 
vol. xix. 

Macfarlan, Douglas; A Rationale of a New Treatment for the Acute Frontal 
Sinusitis, Jour. Ophth., Otol. and Laryng., September, 1915, %’ol. xxi. 

* Macfarlan, Douglas; A Consideration of Pyorrhea and the Rationale of a New 
Remedy, n-ith Case Reports, Jour, Ophth., Otol. and Laryng., November, 1916, 
vol. xxii. 

' An Improved Substitute for Iodized Catgut Sutures, Surg., Gjmec. and Obst., 
J.anuaiy, 1916, xxii, 114-115. 

' Urinaty ^Antiseptics, Jour. Am. Med. Assn., November 20, 1915, Ixv, 1769. 

On Lithio Mercuric Iodide, Am. Med., June 25, 1904, vii, 1021. 
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1. Solubility. It is readily soluble in both water and alcohol as 
well as in acetone. 

2. Toxicity. As compared with the most prominent metallic 
germicide — ^mercuric chloride — ^it is far less toxic, and, in dilutions 
effective for germicidal use, the factor of safety renders it compara- 
tively harmless for iiTigations of mucous membranes or for any 
purpose in which there is a likelihood of its being swallowed. Even 
a 1 per cent, solution may be taken internally in doses of six to eight 
drops without producing gastric irritability, while one would have 
to swallow about 30 c.c. of the 1 to 1000 solution or 300 c.c. of the 
1 to 10,000 solution to obtain the maximum medicinal dose. 

3. Lack of Irritation. One-half of 1 per cent, solutions are slightly 
irritating to the mucous membranes, causing a burning sensation 
with the stimulation of a watery secretion. Solutions of these 
strengths have little or no irritating effect on the skin when applied 
for twenty-four hours by a wet pack or compress, while dilutions of 
1 to 1000 or more cause none of the disagreeable effects upon the 
hands produced by similar solutions of bichloride of mercury. 

4. Non-yredyitation of Proteins. Contrary to the aetion of other 
metallic germicides in the presence of proteins, potassium mercm’ic 
iodide fails to precipitate these substances. Experiments by the 
author have shown that so soluble is this salt in protein solutions 
that human blood serum readily dissolves 100 per cent, of potassium 
mercuric iodide without any appreciable coagulation or precipita- 
tion of the serum albumin or globulins. This lack of afiBnity for 
serum proteins is an important factor in those cases in w^hich it is 
deshed to achieve potent germicidal action in the presence of blood, 
pus or other tissues. That the germicidal action of the double salt, 
unlilce other antiseptics and germicides, is only slightly diminished 
by the presence of organic matter -will be shown in Table VII. 

Germicidal Action. Potassium mercuric iodide has long been 
known as a potent germicide, exerting not only an antiseptic but a 
true killing power in high dilutions. In the well-known table of 
Park® the red iodide of mercury, the active component of the double 
salt, stands at the head of the list for potency. Earlier experiments 
by the author, reported in 19,14,^ show’^ed that potassium mercuric 
iodide in a dilution of 1 to 80,000 killed such organisms as Bacillus 
typhosus. Staphylococcus aureus. Bacillus bulgaricus. Bacillus 
acidi lactici and a yeast after a twnnty-four-hour exposure, while 
Watson,® comparing the action of the double iodide wdth that^ of 
iodin solutions, found that the former was far superior in its killing 
action on Staphylococci, Bacillus coli and even the sporulating 
Bacillus subtilis. 

With a view”^ to gaining additional and more exact infoimation 
concerning the germicidal action of potassium mercuric iodide the 

® Patliogenic Microorganisms, 6th ed., Philadelphia, hea & Febiger, 1917, p., 668. 
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author, with the assistance of Dean, has carried oiit the following 
experiments : 

1. Technic. A series of tubes containing the water solutions of 
, potassium mercuric iodide of varying concentrations were inoculated 
with 0.1 ,c.c. of actively growing broth cultures of (1) Staphylococcus 
albus, (2) Bacillus coli communis and (3) Bacillus subtilis (contain- 
ing free spores). At the end of the indicated exposures a 2 mm. 
loopful of the mixture was transferred to nutrient broth and the 
tubes incubated at 37.5°. Growth was further controlled by 
plating these incubated broth cultures. 

2. Results: 


TABLE I. — STAPHYLOCOCCUS ALBUS. 


UiluUon; 


Time of exposure (minutes) 


K:HgL. 

3 

5 

10 

20 

30 

60 

1-5000 

X 

0 

0 

0 

0 

0 

1-4000 

0 

0 

0 

0 

0 

0 

1-3000 

0 

0 

0 

0 ' 

0 

0 

1-2000 

0 

0 

0 

0 

0 

0 

1-1000 

0 

0 

0 

0 

0 

0 

1-500 

0 

0 

0 

0 

0 

0 

1-100 

0 

0 

0 

0 

0 

0 

Broth control .... 

X 

X 

X 


X 

X 

X = Growth. 







0 = No growth 







TABLE II. — STAPHYLOCOCCUS ALBUS (CONTINUED). 



Dilution: ' 

Time of exposure (hours). 


KjHgU. 

i 1 

2 

3 

G 

12 

24 

1-100,000 

. . . X X' 

0 

0 

0 

0 

0 

1- 90,000 

...XX 

0 

0 

0 

0 

0 

1- 80,000 

...XX 

0 

0 

0 

0 

0 

1- 70,000 

...XX 

0 

0 

0 

0 

0 

1- 60,000 

...XX 

0 

0 

0 

0 

0 

1- 50,000 

...XX 

0 

0 

0 

0 

0 

1- 40,000 ...... 

...XX 

0 

0 

0 

0 

0 

1- 30,000 

...XX 

0 

0 

0 

0 

0 

1- 20,000 

...XX 

0 

0 

0 

0 

0 

1- 10,000 

...XX 

0 

0 

0 

0 

0 

Broth control .... 

... X X 

X 

X 

X 

X 

X 


TABLE III.- 

Dilution: 

K-Hgli. 

-BACILLUS COLI COMMUNIS. 

Time oCexposurc (minutes) 
1 2 3 5 10 20 

30 

00 

1-5000 

X 

X 

X 

X 

X 

X 

X 

0 

1-4000 

X 

X 

X 

X 

X 

X 

X 

0 

1-3000 

X 

X 

X 

X 

X 

0 

0 

0 

1-2000 

X 

X 


X 

0 

0 

0 

0 

1-1000 

X 

X 

0 

0 

0 

0 

0 

0 

1-500 

X 

0 

0 

0 

0 

0 

0 

0 

1-100 

0 

0 

0 

0 

0 

0 

0 

0 

Broth control 

. , X 

X 

X 

X 

X 

X 

X 

X 
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TABLE IV. — BACILLUS 

COLI 

COMMUNIS (continued). 


Dilution: 


Time of exposure (lioUrs). 



KjHgli. J 

1 

2 

3 

■1 

5 

G 

12 

24 

1-100,000 X 

X 

X 

X 

X 

X 

X 

X 

X 

1- 90,000 X 

X 

X 

X 

X 

X 

X 

X 

0 

1- 80,000 X 

X 

X 

X 

X 

X 

X 

X 

0 ^ 

1- 70,000 X 

X 

X 

X 

X 

X 

X 

X 

0 

1- 60,000 X 

X 

X 

X 

X 

X 

X 

X 

0 

1- 50,000 X 

X 

X 

X 

X 

X 

X 

X 

0 

1- 40,000 X 

X 

X 

X 

X 

X 

X 

0 

0 

1- 30,000 X 

X 

X 

X 

X 

X 

0 

0 

0 

1- 20,000 X 

X 

X 

0 

0 

0 

0 

0 

0 

1- 10,000 X 

X 

0 

0 

0 

0 

0 

0 

0 

1- 5,000 X 

0 

0 

0 

0 

0 

0 

0 

0 

1- 1,000 0 

0 

0 

0 

0 

0 

0 

0 

0 

Broth control .... X 

X 

X 

X 

X 

X 

X 

X 

X 

TABLE V. — 

BACILLUS 

SUBTILIS. 





Dilution: 



Time of exposure (minutes). 


KjHgL. 

3 

ii 

10 

20 

30 

40 

50 

CO 

1-5000* 

X 

X 

X 

X 

X 

X 

X 

X 


(X) 

(X) 

(X) 

(X) 

(X) 

(X) 

(X) 

(X) 

1-4000 

X 

X 

X 

X 

X 

X 

X 

X 

1-3000 

X 

X 

X 

X 

X 

X 

X 

X 

1-2000 

X 

X 

X 

X 

X 

X 

X 

X 

1-1000 

X 

X 

X 

X 

X 

X 

X 

X 


(X) 

(X) 

(X) 

(X) 

(X) 

(X) 

(X) 

(X) 

1-500 

X 

X 

X 

X 

X 

X 

X 

0 


(X) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

1-100 

X 

0 

0 

0 

0 

0 

0 

0 • 


(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

Broth control 

X 

X 

X 

X 

X 

X 

X 

X 

X = Growth 1 , , 









rt XT ? 1st senes. 

0 = No groT\’th / 









(X) = Groivth \ , . 

(0) = No growth / 









TABLE VI. — BACILLUS SUBTILIS (CONTINUED). 



Dilution: 



Time of exposure (hours.) 


KjH gL. 


i 

1 

2 

3 

0 

12 

24 

1-100,000 


X 

X 

X 

X 

X 

X 

X 

1- 90,000 




, . 



. . 

X 

1- 80,000 


, 

. 





X 

1- 70,000 



. 




. . 

X 

1- 60,000 








X 

1- 50,000 


X 

X 

X 

X 

X 

X 

X 

1- 40,000 


X 

X 

X 

X 

X 

X 

X 

1- 30,000 


X 

X 

X 

X 

X 

X 

X 

1-T 20,000 


X 

X 

X 

X 

X 

X 

X 

1- 10,000 


X 

X 

X 


X 

X 

0 


(X) 

(X) 



(X) 



r- 5,000 


X 

X. 

X 

X 

X 

0 

0 



(X) 

(X) 

, . 


(X) 



1- 1,000 

, , 

X, 

X 

X 

X 

0 

0 

0 


(X) 

(X) 





X 

Broth control 

• • 

X 

X 

X 

X 

X 

X 

The above tables are self-explanatory. 

The results prove that' 

potassium mercuric iodide possesses a 

— V 

remarkably high g 

eimicidal 
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efilcieucy. The fact that a pus-producing organism such as the 
Staphjdococcus is killed in five minutes by a 1 to 5000 solution 
shows that this double iodide may be effectively used in dilutions 
Avhich are incapable of producing irritation to the most sensitive 
tissues or of causing poisoning under the usual therapeutic condi- 
tions. In Tables V and the rapid action of 1 to 100 and even 
to 500 solutions on a sporulating culture of Bacillus subtilis may be 
taken as an indication of the action of this double salt on pathogenic 
sporulating bacilli such as the organisms of tetanus, anthrax, gas 
gangrene and malignant edema. 

In order to determine to what extent the presence of organic 
matter, serum proteins especially, might interfere with or diminish 
the bactericidal action of potassium mercuric iodide, the following 
experiment was carried out: 

I. Technic. To tubes containing 2 c.c. of the different dilutions 
of the germicide was added sufficient human serum to give an 
actual coagulable protein content of 0.5 per cent, (determined by 
gravimetric method). The solution remained perfectly clear, 
but solidified on boiling. The tubes were allowed to stand twenty- 
four hours to allow any possible reaction between the double iodide 
and the albumin to take place. The tubes were then inoculated 
with 0.1 c.c. of an actively growing broth culture of Staphylococcus 
albus freshly isolated from a human infection. After the stated 
period of exposure, subcultures, using one 2 mm. loopful, were made 
in liquefied nutrient agar at 40° and then plated. After incubation 
the plates showed either no gi'owth or a heavy growth, except in the 
cases of the twelve-hour exposure, where the colonies were few. 

II. Iies 2 ilts. 

TABLE VII. 



The results show that organic matter in the form of human serum 
albmnin in a concentration of 0.5 per cent, has no appreciable effect 
on the germicidal action of 1 to 500 and 1 to 1000 solutions of potas- 
siiun mercuric iodide. As might be expected with the Aveaker 
concentration of germicide, protein delays their bacterial action. 
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l)ut tliis diminution is relatively slight when coiniiared with 
hlcClintic’s reports'’ on the germicidal powers of phenol and some 
commereial disinfectants in the presence of organic matter. ' 
Discussion. The experiments submitted show that potassium 
mercuric iodide is a powerful germicide exhibiting marked- bac- 
tericidal efficiency in high dilutions. Organic matter diminishes 
its potency to a relatively slight degree. These facts, taken in 
consideration witli its great solubility, its freedom from irritant 
action and its comparatively low toxicity in the solutions efficacious 
for germicidal purposes, would seem to recommend this double salt 
of the iodides of potassium and mercury as the most desirable of 
the inorganic germicides. 

s Hj'gicnic Lnb. Bull., April, 1912, Ixxsii, 37 ct scg. 


ERRATA. 


The Editor assumes responsibility for the unfortunate errors that 
occurred in the article entitled, “The Oculopupillary Fibers of tlie 
Sympathetic System: Division of the First Thoracic Root in 
Man,” by William G. Spiller, M.D., which was published in the 
issue of this Journal for March, 1920, p. 325. Attention is called 
to the following corrections : 

On page 326, line 39, a comma should be inserted after the word 
tactile. 

On page 331, line 17, “Mmes. Dejerine and Klumpke” should be 
corrected to read “Madam Dejerine Klumpke.” 

On the same page, line 41, “She” should be changed to' “He.” 

On line 44 of the same page, “Mmes. Dejerine and Klumpke” 
should again be corrected to “Madam Dejerine Klumpke.” 

On page 336, line 21, “her” should be changed to “his,” and on 
line 24 of the same page, “she” should be changed to “he.” 
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Le Typhus Exanthematique. By D. Danielopolu, M.D., 
Professeur Suppleant de Clinique medicale a la Eaculte de 
M6decine de Bucarest. Medecin de I’hopital Branco van. Pp. 
512; 87 illustrations and 6 plates in colors and monoelirome. 
Bucarest: Charles Gobi, 1919. 

One is accustomed to think of the Balkans as being in a con- 
tinual state of unrest. From the accounts that we receive from this 
district we think onty of the turmoil and excitement which seems to 
be continually present there. A good many of us have fixed in our 
minds the idea that no constructive work is being undertaken there; 
that the people are more or less existing only on the minimal amount 
of what in civil life is compatible with keeping body and soul 
together. Such an impression is distinctly obliterated when one 
sees a copy of the recent work of Dr. Danielopolu, which has just 
come from Bucarest. This book is a splendidly gotten up volume 
and would do credit to any printer in a coimtry which we consider 
more enlightened than Roumania, The quality of the paper is 
good, the printing is clear and without typographical errors, and the 
illustrations, for the most part, are clear-cut and well reproduced. 
But the astounding part of the book, at least to the reviewer, is the 
fact that Dr. Danielopolu should be able to give the amount of study 
and work that he has done in this book on typhus fever during all 
the turbulence of the past war, when conditions were such that it 
did not seem possible for any physician to do more than the most 
routine medical work on account of the tremendous demands upon 
the medical man. The book is largely a volume of original observa- 
tion, more particularly on the treatment of the disease, and his 
description of the symptomatology of the fever is a most careful 
clinical study. 

During the war Dr. Danielopolu had the opportunity to see and 
study a tremendous number of cases of tj’phus fever, and it is 
interesting to know the results of his study of these cases. 

In regard to the etiology^ of the condition, he is didactic in his 
statement that it is a louse-born disease, and he quotes several 
reasons why he believes this, all of which are very positive, and 
undoubted. 

The louse which transmits the disease is the ordinary body louse, 
and Dr. Danielopolu does not believe that the head louse is able to 
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transmit t3'plius. The incubation period is supposed to be from five 
to twenty-one days, but during the course of an epidemic the incu- 
bation becomes about equal for all cases, averaging from seven to 
eight days. Four cases are quoted to prove that the incubation 
period is of this length of time. For example a nurse on service in 
the typhus wards wore a special rubber costume; .she went to the 
triage of the hospital without this special rubber costume, was 
bitten by a louse and seven days after developed the disease. Much 
the same history is given witli three other cases. In the's^miptoma- 
tology of tjqihus fever the author, in addition to the clear-cut 
account of the usual sjmiptoms, calls special attention to the unusual 
changes of the cerebrospinal fluid as made by the study of repeated 
punctures and which the author insists should be repeated many 
times on the individual cases. The fluid is of high tension, though 
never as high as in acute meningitis; it is usually clear, occasionally 
slightly cloudy and very frequently contains red blood cells, the 
result of cerebrospinal vasodilation and of effusions in the meninges. 
Occasionally there is a yellow discoloration which the author was 
the first to point out and which has been subsequently confirmed by 
others. Xanthochromia occurs in the cases showing more parti- 
cularly nervous phenomena. It is necessary to examine the fluid 
immediately after withdrawal in order to demonstrate this pheno- 
menon. There is also usuallj’’ an increase in the cellular count of the 
spinal fluid, and the more severe the case, the higher the number of 
cells, which are especially increased when there is yellow fluid. 

The leukocytes in the blood are much increased, and this increase 
is -usually an absolute increase in all the cellular elements. There 
are numerous other valuable clinical observations: pulse tracings 
have been made, eye-ground examinations have been made and 
complete laboratory studies accomplished, and in every way the 
cases have been carefully worked up. 

The latter part of the book is filled with case reports and details 
of the author’s method of treatment, which consists essentially of 
the frequent intravenous injections of hypotonic salt solution, 
the percentage being sixty-five one-hundreds. The results of this 
treatment have been perfectly astounding. The percentage of 
the severe cases recovering, according to the speoial method that 
the author has of estimating the severity of the disease, varies from 
94 to 97 per cent, of those treated by this method, while there is a 
mortality of from 91 to 100 per cent, in those untreated. J . H. M., Jr. . 


The Nutrition of the Fetus. By. J. Morris Slemons, M.D. 
Pp. 49. New Haven; Yale University Press, 1919. 

In a broad, general way. Dr. Slemons discusses in this monograph 
the results of the various chemical analyses of the blood of the 


MC vail: HALF A CENTURY OF SMALLPOX AND VACCINATION 595 

mother and fetus made by himself or his assistants during the past 
few years. We owe much of our present knowledge of the physiology 
of the placenta and of that fascinating problem, the metabolism of 
pregnancy, to the careful scientific investigations of the author. One 
will find here a most readable account of the mechanistic hypothesis 
of the placental function, the source and mode of transmission of 
the food of the fetus and the disposal of its waste products. 

P. F. W. 


The Heart, Past and Present. By Edgar Lea, Vict., M. R. C. P. 

(Lond.), Honorary Physician and Physician-in-Charge, Cardiac 

Department, Ancoats Hospital, Manchester. Pp. 300. New 

York; William Wood & Co., 1919. 

According to the author this volume is in the nature of an 
inquirjL He has attempted to evaluate, from a study of the past, 
methods which promise most for future advances in clinical cardio- 
logy. He concludes that clinical methods of investigation have been 
and will be more fruitful than the methods of physiology and 
pathology. 

An elaborate so-called clinico-etiological classification is offered, 
based not only upon symptoms or physical signs, but the type of 
cardiac failure in its relation to its exciting cause. Obviously, the 
attempt to employ such a classification reveals much of the deficiency 
in our present knowledge, toward which. Dr. Lea believes, intensive 
clinical inquiry should be directed. To facilitate these studies, he 
advocates special “heart clinics” in general hospitals, or if found 
feasible, institutions devoted to cardiac work. 

The book reveals the author’s enthusiasm for cardiology and his 
extensive Icnowledge of the subject. The discussion of heart failure 
is especially valuable. The point that factors other than mere 
muscle failure are often most important is stressed. The remarks 
concerning the relation of acidosis and anoxemia to cardiac disease 
would better have been omitted; certain of the hjqDotheses employed 
already have been rendered dubious. ' C. C. W. 


Half a Century of Smallpox and Vaccination. By John C. 
Me Vail, M.D., LL.D. Pp. 87. Edinburgh; E. and S. Living- 
stone. 

The volume comprises the Milroy Lectures, delivered by Dr. 
McVail before the Royal College of Physicians of London on hlarch 
13, IS and 20, 1919, and an Appendix containing a letter from Dr. 
C. Killick Millard upon this subject. 

The book is divided into three main portions. The “natural 
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division” has been followed, each lecture being given a separate 
section. The three main headings are as follows: Smallpox as it 
was and is; vaccination as it was and is; control of smallpox in 
tlie present day. 

The brochure deals particularly with the subject of smallpox and 
vaccination in England and Scotland, although references are made 
to the disease in other countries. Although the eflScacy of vac- 
cination does not have to be emphasized, the account of a school 
epidemic mentioned in the present volume will prove instructive. 
“An unvaccinated child attended school while suffering from small- 
pox. In her class were 27 children, of whom (a) 6 had been vac- 
cinated and revaccinated; (b) 13 had been vaccinated only in 
infancy and (c) 8 were unvaccinated. All those under (o) and (6) 
escaped attack. All those under (c) -were attacked.” “In the same 
room were 42 other scholars, of whom (a) 8 had been vaccinated and 
revaccinated; (b) 20 had been vaccinated only in infancy and (c) 
14 were un vaccinated. All under (a) escaped attack, 5 of those under 
(6) were attacked, each of them being over eleven years of age, and 
12 of the 14 under (c) were attacked.” 

Emphasis is given that vaccination offers immmiity only for a 
certain period and revaccination at certain fixed periods is necessary. 
Neither infantile nor revaccination has ever been compulsory on the 
population of the United Kingdom. Infant vaccmation is being 
more and more neglected. There has been, during the last fifty 
years, a great diminution in the fatality, the infectivity and the 
prevalence of smallpox in Great Britain. This diminution has 
progressed at an increasing rate of speed, particularly during the 
latter part of the half-century. 

One cannot help but being impressed, in reading this interesting 
exposition on the subject, witli the excellence of our vacccination 
laws. F. C. K. 

Quarterly Medical Clinics. By Frank Smithies, M.D., of the 

Augustana Hospital, Chicago. April, 1919. Vol. I, No. 2. 

St. Louis: Medicine and Surgery Publishing Company, Inc. 

j 

The favorable criticism which the first number of Quarterly 
Medical Climes received at our hands must be repeated in favor of 
the second number of the first volume. It would be captious, 
indeed, to call attention to certain omissions, such as, for instance, 
failure to report the result of blood culture in Case XVI, since the 
excellence of Dr. Smithies’s work is apparent in this volume as in 
the preceding one. In this as in the first number of the Quarterly, 
cases are presented, laboratory tests detailed, differential diagnoses 
considered and the presumably correct diagnosis offered, conclusions 
being arrived at only after careful consideration of all the data at 
hand. ’ E- H. G. 
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Diseases of Nutrition and Infant Feeding. By John Lovett 
Morse, A.M., M.D., Professor of Pediatrics, Harvard Medical 
School; Visiting Physician at the Children’s Hospital; Consult- 
ing Physician at the Infants’ Hospital and the Floatmg Hospital, 
Boston; and Fritz B. Talbot, A.M., M.D., Ipstructor in 
Pediatrics, Harvard Medical School; Chief of Children’s Medical 
Department, Massachusetts General Hospital; Physician to 
Children, Charitable Eye and Ear Infirmary; Consulting Phys- 
ician at the Lying-In Hospital and at the Floating Hospital, 
Boston, Second edition, revised. Pp. 384. New York: Mac- 
millan Company, 1920. 

Nothing is more important to the student and practitioner of 
pediatrics than the acquisition of a practical knowledge of the 
processes underlying digestion and metabolism, so far as these have 
been accurately determined. It forms the logical introduction to the 
study of feeding and the clinical disturbances of digestion and 
nutrition. 

In the second edition the authors have incorporated the results of 
recent research up to April 1, 1918; since that time, until publication, 
little of importance has been produced. Under the main headings: 
Physiology and metabolism, breast and artificial feeding, diseases 
of the gastro-intestinal canal and diseases of nutrition, the whole 
subject of infant-feeding and nutrition is succinctly and adequately 
considered. As a result of their extensive clinical and laboratorj'- 
experience they have been able to adjudicate at times the dis- 
cordant conclusions of different laboratorj'^ workers. Many impor- 
tant decisions as to the various factors in digestion and nutrition, 
of course, have to be reserved. Not the least valuable feature of the 
book are the indications afforded as to various lines of profitable 
research. J. C. G. 


Mental Diseases. A Hand-book Dealing with Diagnosis 
AND Classification. By Walter Vase Gulich, M.D., Assist- 
ant Superintendent, Western State Hospital, Fort Steilacoom, 
Washington. First edition. Pp. 139; 36 illustrations. St. Louis: 
C. V. Mosby Company, 1918. 

This book offers a classification of mental diseases which has been 
adopted by the American Medico-Psychological Association. Each 
subject is briefly considered, too brief, in fact, to be of any advantage 
. to the average physician and not sufficiently accurate as to sjunptom- 
atology, pathology or diagnosis to be of value to the psychiatrist. 
The facts pertinent to symptoms are not carefully arranged and the- 
fundamental principles are lacking. The book is unscientific and 
too superficial to be practical. T. H. W. 
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Surgical Clinics of Chicago. December, 1919, Vol. Ill, No. VI, 

Pp. 215; 63 illustrations. Philadelphia and London: W. B. 

Saunders Company. 

This number of the Clinics, by reason of containing the index for 
the volume, is a little reduced in reading matter. It is, however, 
well up to the standard. Several of the articles are extremely inter- 
esting, bearing on some of the most vital questions arising every 
day in operating. . Some clever tricks of technic peculiar to indi- 
vidual operators are described. 

This (December) number rounds out the volume for the year, 
and no surgeon will make a mistake in having the set upon his 
library shelves. E. L. E. 


Diseases of the Stomach and Upper Alimentary Tract. By 
Anthony Bassler, M.D., Professor of Gastro-enterology, New 
York Polyclinic hledical School and Hospital, etc. Fourth 
edition. Pp. 120; 881 illustrations and 73 plates, Philadelphia: 
F. A. Davis Company, 1919. 

We were disappointed in this fourth edition of what we believe to 
be almost the best of our English books on gastric disorders. The 
title page promised a revision and enlargement. As for revision, 
we could find none in the limited time at our disposal; as for enlarge- 
ment we find the new edition containing no additional pages. About 
fourty-four new lines are devoted to a brief discussion on fractional 
test-meal examinations and about twenty-five new lines to reversal 
peristalsis. Both of these topics are timely and interestingly treated. 
Besides this, four new plates have been added to this edition, showing 
various normal and abnormal curves obtained by the fractional 
methods of gastric extraction. 

The purchaser of this edition will believe tliat he has a completely 
revised work, when such revision has been very scanty. We have 
long since used this book, and use it much in everj^-day work. 
Perhaps it needed no revision or more additions — still, we feel for 
the doctor and his well-known gullibility. Why not say this work 
has stood the test of time and the former edition has been exhausted; 
we are reprinting it with a few additions to cover the recent advances 
which have been made in this field. 

This edition, like its predecessors, treats very exliaustingly of 
all the common and imcommon conditions which one meets in 
gastric and upper alimentary diseases. The author has had a wide 
experience in this specialty, and adds a wealth of personal touch to 
the text. The illustrations are splendid; many of the roentgen- 
ray plates were made by Dr. Bassler himself. We will continue to 
recommend the book and refer to it in personal work. 
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The Urethroscope in the Diagnosis and Treatment of Ure- 
thritis. By N. P. L. Ltjmb, M.D., Major^ R. A. M- C. (T. C.). 
First edition. Pp. 51; 42 illustrations, 39 in color. New York: 
William Wood'& Co. 

The real value of this little treatise, and one in which it is not 
only unique but a decidedly welcome contribution to our knowledge, 
lies in the fact that its author has appreciated that you cannot teach 
the subject by didactic lectures nor by verbal descriptions, and while 
actual clinical experience is the best of all teachers in the subject, 
the next thing to such practical instruction is a presentation of the 
subject by copious illustrations, and in tliis feature Dr. Lumb’s 
book, with its thirty-nine urethroscopic pictures in color, will ever 
be a valuable guide to the beginner, the teacher and the specialist. 

He unfortunately describes in his brief test (in reality only thirty- 
eight printed pages) an instrument little known in America, the 
Wyndham-Powell air-dilating urethroscope, though the conditions 
he so ably illustrates are true to those seen through any of the 
instruments in daily use in this country. A. R. 


A Hand-book of Gynecology. For Student and General 
Practitioners. By Bethel Solomons, B.A., M.D., F.R.C.P.I.; 
Gynecologist to Mercer’s Hospital, Dublin. Pp. 236; 196 illus- 
trations. New York: William Wood & Co. 

This book represents a collection of the author’s lecture notes 
which he has endeavored to place before the profession in tangible 
form. Of course, in a small volume it is manifestly impossible to 
deal extensively with the various subjects considered, but the 
author appears to have devoted too much space to academic and 
unessential classfications at the expense of diagnosis and treatment. 
The views expressed are in many instances too ancient to allow the 
book to be considered abreast of the times. Perhaps it is con- 
servatism on the author’s part in almost ignoring the value of radium 
in the treatment of gjmecological diseases and in preferring to look 
askance upon Hitschmann and Adler’s monumental work on the 
endometrimn; but when he recommends curettage promiscuously 
and dilatation of the uterus by laminaria tents we must take excep- 
tion to such teaching. The illustrations are simple line drawings, 
but fulfill their purpose. This book may be of great value to the 
author’s own students when supplemented by considerable collateral 
reading and didactic teaching, but it can hardly be conceived that 
it would ever appeal to the American student who has been brought 
up to expect the best in medical books. F. B. B. 
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Psychiatric Neurological Examination jMethods. By Dr. 
August Wimmer, Director St. Hans Hospital, Roskildc, Den- 
mark. Authorized translation by Dr. Andrew W. Hoisholt, 
Medical Superintendent, Napa State Hospital; Professor of 
Psychiatry', Medical Department, Leland Stanford Junior 
University, San Francisco, California. First edition. Pp. 172 
St. Louis; C. V. Mosby Company. 

This small book gives an excellent outline of neuropsycbiatric 
examination. For example, when discussing ophtlialmoscopic 
examinations it tells what examination should be made and gives a 
short explanation in what conditions choked disk, optic atrophy, 
etc., are found. I,t does not by any means essay to be a diagnosis. 

The book has been well translated and the work is well done, but 
the reviewer questions whether such a book is of value. The general 
practitioner will not find it sufficiently explanatorjL It cannot, of 
course, be intended for the neurologist, and the average student 
will have none of it. T. H. W. 


Principles of Hygiene, vtth Regard to the German Empire 
AND Austria. By Dr. W. Prausnitz, Eleventh, improved and 
enlarged edition, with 284 illustrations. Munich: J. F. Lehmann, 
1920. 

This is the eleventh edition of this book, containing 671 pages. 
It is printed on rather soft paper. The text is clear but the illus- 
trations are not as distinct as could be desired, because of tlie cheap 
quality of paper ’used. 

Following a brief introduction to hygiene, there is a chapter on tlie 
microorganisms. Then the following subjects are taken up in 
sequence: Air, Aveatlier ' and climate, clothing, baths, soil, water, 
housing, heating, ventilation, lighting, refuse matter, care of the 
dead, hospitals, child hygiene, school hygiene, nutrition, infectious 
diseases, industrial hygiene, race hygiene and social activity of tlie 
physician. ^ ■ 

in general the book has undergone but slight revision from 
earlier editions, as indicated by the sub-title and the almost complete 
absence of advances in so many lines of the practical application of 
newer discoveries during and since the war. Altliough tlie funda- 
mental principles presented in the book are sound, it is a source 
of regret that the enormous strides in our knowledge during tlie 
past five years remain unnoted, except in several minor particulars. 

Since all the books by American authors dealing with tlie subject 
of hygiene have been kept up to date, and present, in more or less 
detail, the . valuable experiences during the war, Prausnitz’s book 
can have no interest for our readers because the contents of the 
book are largely out of date. D. B. H. 
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Typhoid Fever in the American Army in the Great War. — Russell 
{Jour. Am. Med. Assn., 1919, bcxiii, 1863) has presented some very- 
interesting statistics concerning typhoid fever. The most instructive 
of these is a comparison of the actual deaths due to typhoid fever, 
malaria and dysentery in the Great War with the mortality which would 
have accrued had the death-rate been the same as in the Spanish- 
American and the Civil Wars. There were actually 213 deaths from 
typhoid fever in the American Army between September 1, 1917, and 
^ Maj”^ 2, 1919. Had the Civil War ty^phoid death-rate obtained there 
would have been 51,133 and had the Spanish-American War typhoid 
death-rate obtained there would have been 68,164 deaths. He con- 
cludes: "It is evident from these tables, therefore, that antityphoid 
vaccination, carried out as it was . . , gave a high degree of pro- 
tection to our forces . . . and reduced the (death) rate not only 
below the rate for previous wars but also below the rate found in civil 
life in some of the older States where the entire population is protected 
by all the sanitary measures of modern life.” 


Use of Air in Roentgenography. — Rautenberg {Deulsch. Arch. f. 
klin. Med., 1919, cxxLv, 296) describes the practical value of introducing 
air into-the peritoneal cavity and then making roentgenograms. The 
procedure is simple and harmless and, in the four cases of liver disease 
reported, gave very valuable information. The size and shape, and in 
general, the consistency of the liver may readily be determined and con- 
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sequently, in some instances, a doubtful diagnosis may be confirmed. 
The method was first described by Rautenberg {Deiitseh. med. 
Wclmschr., 1914, xl, 1205), but remained unnoticed until 1918, when 
Goetze (Miinchen. vied. Wclmschr., 1918, No. 35, quoted from S. and G.) 
described it as a new method of diagnosis. Schmidt and Goetze 
{Deutsch. vied. Wclmschr., 1919, xlv, 201) have amplified the method 
and have carefully described tlie technic. Dandy (Aim. Surg., 1918, 
Ixviii, 5, and Jolms Hopkivs Hasp. Bull., 1919, xx-x, 29) describes a 
new method of unusual value in the studj-^ of brain tumors, etc. It 
consists of the introduction of air into the cerebral ventricles followed 
by roentgenography of the cranium. The procedure is called ventriculo- 
graphy. Pfahler {Am. Jour. Roentgenol, 1919, vi, N. S., 371) has 
shown that air may be used as a means of diagnosing certain bladder 
conditions. The technical details and many photographs will be 
found- in the articles. The use of air as a partially opaque medium to 
roentgen rays while yet in the experimental stage has proved of con- 
siderable clinical value in the study of certain abdominal conditions, 
but perhaps of more value in the localization of brain 'tumors. 


Cardinal Principles of Cardiological Practice. — Lewis {British Med. 
Jour., 1919, ii, 621) gives a brief statement of the cliief diagnostic signs 
in cardiac diseases essentially chronic. Some of his statements are of 
interest and importance: (a) "Where there is definite enlargement (of 
the heart) or aortic disease or mitral stenosis or fibrillation of the auricles, 
then the safe course for doctor and patient is to attribute any undue 
distress on exercise to a cardiac lesion.” {b) “In young subjects, if 
there is no such immediate evidence of heart disease as I have named in 
last paragraph, then a deficient exercise tolerance should rarely, if ever, 
be ascribed primarily to the heart. To tliis class belong almost all 
patients who are supposed to be suffering from ‘heart strain’ and a 
large number of patients incipiently infected vdth tuberculosis dr 
chronically infected by pyogenic organisms.” (c) “In elderly subjects, 
if there is no sign of structural disease but a poor tolerance of exercise, 
the heart cannot be declared free of disease; on the contrary, the heart 
should be regarded as the probable seat of mischief. It is, of course to 
this class that many cases of grave angina pectoris belong: but it also 
comprises many myocardial cases, in wliich the chief symptom is not 
pain, but breathlessness or undue fatigue.” The indications for bed 
treatment of cardiac cases are (1) distress when walking leisurely, (2) 
when active infection is loiown to be present, (3) when drastic trea-tment 
with a digitalis body is required. 

Lethargic Encephalitis. — ^L’hermitte {Ann. de vied., 1919, vi, 506), 
in an article entitled “L’Encephalite Lethargique,” has carefully 
reviewed the whole subject under the naine ophtiialmoplegic encephal- 
itis with narcolepsy. The present epidemic seerns to have started in 
Austria in the -winter of 1916-17, where the first cases were reported by 
von Economo. About the end of January, 1918, cases were reported 
by French and English journals. The reports multiplied rapidly. The 
cardinal symptoms are ocular paralyses, somnolencei and fever. The 
ocular palsies are often the first symptoms; the III pair is often imaf- 
• fected, but if affected never totally. The paralysis may migrate from 
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one eye-muscle territory to another. Somnolence may precede or follow 
the ophthalmoparesis ; it is seldom as deep as coma. It is pathological 
in that the patients attempt to resist it. Delirium may be present. 
At times other pairs of cranial nerves are affected, especially the VII 
and occasionally a transient hemiplegia may occur. Certain motor 
difficulties as hypertonia, incoordination, asynergia, and tremor may 
occur. The tendon reflexes depend largely on the area occupied by the 
nervous tissue changes. Signs of meningeal irritation only occur early 
in the disease. The cerebrospiral fluid is usually normal. Fever is 
very variable. Pathologically the changes are most marked in the mes- 
encephalon and especially in the locus niger. The cells of the corpus 
striatum, optic thalamus and the nuclei of the III, IV, V, VI and VII 
nerves show slight but definite changes as a rule. The white matter 
shows no change. There may be widespread dilatation of small blood- 
vessels with hemorrhagic areas and perivascular infiltrations by cells 
of various types. The remainder of the article considers the relation 
between the disease "nona” and lethargic encephalitis and other known 
forms of encephalitis. The article is a complete resume of the subject 
to date and is well worth the attention of those interested in the piesent 
epidemic. 

Specific Aortitis, Prognosis of. — ^R eid {Jour. Am. Med. Assn., 
bodii, 1832) states that the disease is present in 5.5 per cent, of 1919, 
aptopsied cases at the Massachusetts General Hospital. In the 61 
instances studied, the Wassermann reaction was positive or suspicious 
in 45 cases. Shortness of breath and chest pain were present in all 
of the cases, and on the average symptoms had been present about a 
year and a quarter before reporting to hospital. Adequate treatment 
was carried out in very few cases. Iodides and mercury alone did not 
seem to arreSt the process, but more intensive antiluetic therapy seems 
to produce promising results. 


Blood-pressure, Arteriosclerosis and Contracted Kidney. — ^Harpuder 
{Deutsch. Arch. f. klin. Med., 1919, cxxix, 74) has carefully studied the 
relation of blood-pressure, arteriosclerosis and contracted kidney in 
1165 cases. Of these cases all. but 17 were past forty years old. He 
concludes from the study of clinical and pathological material that 
arteriosclerosis alone does not cause hypertension even if the smaller 
renal and cardiac vessels are involved. But that renal changes pro- 
duced by the sclerosis of the smaller vessels lead to arterial hypertension. 
The appearance of hypertension is independent of the severity and 
extent of the anatomical lesion. Every patient with persistent hyper- 
tension has already a renal injury. 


Progressive Hypertrophic Neuritis of the Adult (Non-familial).— 
Rousst and Cornil {Ann. dc med., 1919, vi, 296) report acase, aged 
forty-four years, negative personal and family history. Began at forty. 
Marked atrophy of muscles of arms, vdth Aran-Duchenne hand and 
fibrillary twitchings. _ R. D. in nerves attacked. Ataxia, especially 
on left; more marked in arms. Romberg +■ Intention tremor of arms. 
Sensibility slightly affected in left hand. Achilles and left patellar 
jerks absent. Periosteoradial reflexes absent. Pupils normal. Many 
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peripheral nerves greatly thickened. Section of nerve showed: (1) 
degeneration of myelin sheaths; (2) proliferation of cells of sheath of 
Schwann; (3) alteration of axis cylinders; (4) numerous small regenerat- 
ing axis-cylinders; (5) hyperplasia of connective tissue. Wassermann 
reaction in C. S. F.-j-. The case differs from the Marie or the D4jerine 
type. 


The Tarisch-Herxheimer Eeaction. — Hesse (Wien. klin. Wchnschr., 
1919, xxxii, 439). The Herxheimer reaction is not characteristic in the 
sense that it is specific either for lues or for a certain drug, because it 
may occur during the treatment of non-specific dermatoses by mercury. 
This is proof that the reaction is not due to the flooding of the blood 
by endotoxins produced by the sudden deatli of large numbers of spiro- 
chetes. The reaction may be due to the injury of endothelial cells by 
the drug used. 


Cerebral Disturbances Following Wounds of the Carotids. — ^Roh.\rdt 
(Denischc Zlschr. f. Nencnh., 1919, Ixiv, 39) says that the fatality in 
carotid Avounds usually results from hemorrhage or from anemia, and 
one seldom sees the cerebral complications. The mortality is about 
50 per cent., but sinks to 10 per cent, under favorable conditions, that is, 
when early ligation can be done withoutinfection. Death isdue to anemia 
of one hemisphere. In many instances, after an interval, sometimes of 
several Aveeks, symptoms of a cerebral lesion appear. In general about 
tAvo days elapse. The area of softening depends upon the adequacy of 
the collateral circulation. If the carotid is only partly occluded, the 
early functional disturbances may recede. Two of the cases reported 
had neck wounds and cerebral disturbances Avithout obAuous carotid 
wounds. In one of these there developed a carotid aneurysm, in the 
other a partial tlnombosis. In both instances the cerebral symptoms 
Avere due to emboli. In the other tAA'o cases the carotid Avas ligated. 
In one there developed a left VII paresis, paresis and tactile agnosia of 
the left arm, apraxia of the left hand and a pseudobulbar speech defect. 
In the otlier case a period of six weeks elapsed before the appearance of a 
right optic atrophy and Horner complex. 


The Pathology of Commotio Spinalis. — Jakob (Ztschr. /. d. ges. 
Neurol, u. Psychiat., 1919, li, 247) states that the commotio spinalis and 
contusio spinalis merge one into the other. A soldier had a through- 
and-through abdominal wound at the leA’^el of the XII dorsal vertebra, 
AAdth sensory and motor paralysis beloAV L. seg. HI. There Avere lesions 
of more tlian one spinal segment, i. e., the sensory and motor disturb- 
ances were different at different levels. Sudden death from rupture 
of traumatic abdominal aortic aneurysm. Autopsy, a slight comminu- 
tion of the XH dorsal lateral process. The cord showed diffuse nerve 
fiber degeneration in the Avhite matter of the sacral and lower lumbar 
region; marked swelling of the tissue; many neerotic patches in the gray 
matter; ganglion cell changes and glia proliferation. A few small hemor- 
rhages. The entrance zones of posterior roots showed ehanges. The 
author thinks this instance supports his and others experimental and 
clinical conclusions that the symptoms in commotio are due to actual 
traumatic lesions of cord rather than to hemorrhage. 
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The Good Surgeon. — Chile (Ann. Surg., 1919, Ixx, 385) says that 
the surgeons and pathologists who for years have intensively studied 
war wounds have formidated many theories of treatment — ^many appar- 
ently contradictory theories. He thinks that out of the present wide 
divergence of opinions the same fact that emerged from the post- 
Listerian period is emerging now — ^that the one agent of successful 
surgery is the good sound surgeon. Sound surgery means quick, 
innocuous, timely intervention; it means clearly the tomorrow of the 
wound; it means no intervention unless there is to be a net gain; it 
means a sharp knife, a good anesthetist, a painless, innocuous dressing. 


Roentgenography of the Brain after the Injection of Air into the 
Spinal Canal. — Dandy (Ann. Svrg., 1919, Ixx, 397) has previously 
shown that the cerebral ventricles can be outlined by a roentgenogram 
if injected with air. When doing this he noted that in many cases air 
could be seen in filaments on the surface of the brain. This must have 
followed the normal pathway by which the cerebrospinal fluid circu- 
lates. These observations gave promise of new possibilities in intra- 
cranial diagnostic study, because many lesions of the brain affect part 
of the subarachnoid space directly or indirectly. By substituting air 
for cerebrospinal fluid through a lumbar puncture all parts of the 
subarachnoid space can be clearly seen in a roentgenogram. Not infre- 
quently an air shadow will completely surround the cerebellum, showing 
clearly its shape and size. The spinal cord can also be surrounded by a 
column of air. If the subarachnoid space is intact the air will always 
fill the cerebral sulci if given by an intraspinous injection. Frequently 
the exact position of the obstruction in the cisternie can be seen in the 
radiogram. By its use one can detect whether or not a case of hydro- 
cephalus is of the communicating type or not. This procedure is not 
devoid of danger if the amount of air is in excess of the fluid withdrawn, 
and this is especially true of intraspinous injections. The position is 
especially important, the head being at least 20 degrees higher than the 
needle. 


Fracture of the Skull, with Special Reference to its Neurologic 
Manifestations.— WiLENSKY (Ann. Snrg., 1919, Ixx, 430) reports 75 
cases of fracture of the skull ainitted to Mt. Sinai Hospital, New York, 
where neurolo^cal cases, including skull fractures, have been segre- 
grated into a separate ser\dce. The great majority occurred in the 
first decade of life, and there were three times as many in the male as in 
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tlic female sex. The actual mechanism has almost ahvays been a direct 
blow. The extent of the fracture varied greatly. Many were bursting 
fractures, probably, from direct impact through the lower jaw. Of the 
locations determined through the roentgen ray the most frequent sites 
were the parietal, frontal, frontoparietal and parieto-occipital regions. 
Most were simple fractures, but they frequently involved more than one 
of the bones. The fissures were usually vertical or oblique behind tlie 
coronal suture, those in front of the coronal suture running downward 
and forward toward the anterior cranial fossa. In one of the cases the 
edges were separated so far as to allow the dura to project between them. 
Comminution vdth depression was present in 8 cases. In the cas^ 
coming to operation the subjacent brain was often found to be injured 
with or vdthout laceration of the overlying dura. The brain damage 
often exceeded that of the skull. One case demonstrated the contre-coup 
mechanism. Roentgenographic stndies were made of all cases, except 
those admitted in a moribund condition. The symptoms of brain irri- 
tation were not always present. The variation of sjmiptoms was wide, 
vomiting and headache being the most frequent. In all cases except ' 
those witli scalp wounds wliich disclosed fractures only by the roentgen 
ray, there was a transient or persistent loss of consciousness. This 
depended upon the de^ee of concussion or compression. A number of 
cases developed fever without any apparent source of infection, the 
highest temperatiu’e being 109° F. This was probably due to brain 
trauma. The general neurological sjrmptoms were varied. 'ISvelve 
patients died of concussion Avithin a fcAv hours of the accident. Com- 
pression phenomena were common and usually appeared quickly. In 
judging the severity of the increase in intracranial pressure, the gi-eatest 
reliance Avas alAA’^ays placed on the condition of the circulation, and a 
marked increase of pressure Avas the most imperatiA’^e indication for 
operation. Generalized conAuilsions AA'^ere present in only 1 case. The 
reflexes were frequently altered, but often had no bearing on the total 
clinical picture. Thirteen cases shoAA’^ed abnormalities of the external 
or internal ocular apparatus. Tliree cases had unilateral exophthalmos. 
Eleven had abnormalities of tlie fundi . The cranial nerves were inA'^olved 
in 7 cases, the orbital in 2 and the facial in 5 cases. Focal symptoms 
of the extremities were present in 4 cases. The longitudinal sinus 
syndrome, a spastic paraplegia, was present in 6 cases. In all these 
cases the injury was near the vertex. Various complications, such as 
intracranial hemorrhage, leakage of cerebrospinal fluid and meningitis 
were met. It was not considered imperative to operate on all compound 
fractures, except to debride the wounds. According to the symptoms 
exhibited, unilateral or bilateral exploratory craniotomy or- a cranio- 
tomy plus a contralateral subtemporal decompression Avas performed. 
Lumbar puncture Avas not done routinely, as it did not seem to giA’^e 
any added information. Of the 72 cases, 22 died (31 per cent.). Eighteen 
- were operated on, Avith a mortality of 48 per cent. Of those treated 
conservatively the mortality was 27 per cent. Wilensky dbes not think 
that operation, skilfully done, adds anything to the risk. Conservative 
and expectant treatment, whenever they can be safely employed, yield 
the best results. Operation is imperatiA'^e in every case showing signs 
of increasing intracranial pressme, as irritative or paralytic focal 
symptoms. 

I " ■ . 
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Treatment of Chronic Empyema.— Wattenberg {Ann. Surg., 1919, 
Ixx, 552) reports the results of treatment in 121 cases of chronic 
empyema at General Hospital No. 26, Fort Des Moines, Iowa. Prac- 
tically all the cases in this series had had an operation, most commonly 
rib resection, before admission. The following factors were of vital 
importance; Adequate drainage was accomplished in some cases by 
dilation of an already existing sinus by the introduction each day or 
two of a slightly larger drainage tube than that previously in place. 
This dilation was continued until the tract was of sufficient size to admit 
six to eight Dakin’s tubes and at least one overflow drainage tube 
one-quarter inch in diameter. In cases in which the density of the scar 
tissue above the sinus or the reformation of the resected rib had closed 
the opening to such an extent that an ample opening could not be 
obtained, an operation was performed. An incision was made along the 
course of the rib above the sinus and the rib was resected for a distance 
of two to two and one-half inches. Any bone interfering with drainage 
was removed. The plema was found to be tliickened by a tough, fibrous 
exudate. It must be excised to obtain competent drainage. Simple 
incision through a tliickened pleura is followed by too rapid healing 
to ensure a good result. In certain cases this organized exudate prac- 
tically filled the cavity. It was dissected out with the fingers and 
removed. Dakin’s tubes and overflow tubes were then inserted and held 
in place by gauze tightly packed into the external orifice of the wound. 
The next factor after drainage was the careful sterilization of the cavity 
by the installation of Dakin’s fluid. The whole cavity was flushed out 
once a day by the chlorin preparation. The cavity was filled to over- 
flowing with this solution every hour by day and second hour by night. 
The patient was instructed to shift his position freely during each instil- 
lation. The skin was carefully protected against burning by the solu- 
tion. The sterilization of the cavity was determined by bacterial 
controls taken twice a week. When a cavity was found to be sterile 
on seven successive days, the tubes were removed, gauze tightly packed 
into the external orifice and the cavity permitted to close. The strepto- 
coccus hemolyticus was found in 100 per cent, of cases. The cavities 
never closed spontaneously while tlus organism was present, but often 
did so (62 cases) after this organism had disappeared, though other 
bacteria were still present. Wattenbnrg thinks that a bronchial fistula 
is no contra-indication to the use of Daffin’s solution. By careful hand- 
ling tlie fistulse healed under this treatment. The third essential factor 
in the treatment of chronic empyema is high caloric feeding. Blowing 
exercises with Wolfe’s bottle and graduated calisthenics aided in the 
expansion of the chest on the affected side. In all 201 cases were treated. 
All but 27 healed under the treatment outlined. Tlmee of these closed 
permanently two months after the tubes were withdrawn. Two were 
definitely tuberculous and three are still under treatment without 
drainage. Seven are receiving further Dakin treatment. Three died. 
Twelve were transferred to other hospitals before this treatment was 
completed. 


Infections of the Knee-joint. — Orr {Surg., Gyncc. and Ohst., 1919, 
^ix, 492) found that knee conditions in France presented themselves 
in tVi’o principal forms; (1) The so-called internal derangeraents, and 
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(2) the, acute infections. He deals with the second group, wliich he 
divides into four varieties: (1) Acute infections of the joint, with the 
formation of pus but no opening into the joint; (2) compound injuries 
to the joint but no damage to the bone; (3) compound fracture of the 
femur or tibia involving the joint; (4) cases included in 2 or 3, with 
general sepsis supervening. In cases of the first variety, active and pas- 
sive motion to an extent not causing pain, can be used after adequate 
drainage has been instituted. In only a few cases of the second variety 
and in no cases of the third and fourth varieties should an attempt be 
made to secure a movable knee-joint. Ankylosis is the end to be sought, 
with tlie knee at an angle of from 10 to 20 degrees. Attempts to secure 
motion except by late arthroplasty should be discouraged, except in 
group one. 
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Local Serotherapy of Gonococcus Rheumatism. — Deiire and Paraf 
{Bull, do la Soc. mod. des. Hop., 1919, xliii, 908) describe in detail 15 
cases of acute gonococcus arthritis treated by injections of antigono- 
coccus serum into the affected joints. In 6 cases the cure was complete 
in less than eight days; in 8 others before the fifteenth da}^ The joint 
funetion returned to normal in a rapid and apparently complete manner. 
This treatment is limited to the larger joints because of the difficulty 
of injecting the serum into a small joint. They puncture the joint and 
inject the serum in place of the effusion. This was repeated every day 
or every second or tliird day. In the case of multiple joint affections 
they were all treated at the same time in the same way. 


Harmful Effects of Shallow Breathing, With Special Reference to 
Pneumonia. — From observations on a number of cases of pneumonia, 
Meakins {Arch. Hit. Med., 1920, xxv, 1) concludes that the anoxemia 
occurring in acute lobar penmnonia is the result of the rapid and shallow 
breathing typical of this condition. It is well known that the severity 
of the symptoms in pneumonia is not necessarily dependent on the 
degree of pulmonary involvement. A much more valuable indication 
as to prognosis is the respiratory-rate. It has been observed that as 
the respiratory-rate increases the patient’s condition becomes more 
grave. As a rule, in adults when the respiratory-rate persists above 
50 per minute, cyanosis begins to develop. This is a definite sign of 
pronounced anoxemia. The harmful effect of persistent anoxemia on 
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the cardiovascular system is well recognized. There is no particular 
proof that the cyanosis in pneumonia is due to cardiovascular failure, 
and careful observation leads the author to believe that the cardio- 
vascular collapse is a sequel to the anoxemia. In spite of the gi-adual 
increase in the total volume of expired air per minute there is a very 
conspicuous diminution in the ratio between the respiratory volume and 
the theoretical dead space until a point may be reached where the 
alveolar air, expired or inspired, amounts to comparatively few cubic 
centimeters, being undoubtedly insufficient to carry on any adequate 
pulmonary ventilation, so that eventually cyanosis develops. The 
respiratory quotient becomes progressively higher, but when the crisis 
occurs there is a rapid return to normal not only in regard to the respira- 
tory quotient but also in the respiratory-rate and volume and the total 
ventilation per minute. Another aspect of the question is the part 
played by the pulmonary circulation. While it must be assumed that 
a certain volume of blood passes through the damaged lung area without 
proper ventilation, we are not justified in supposing that this non- 
ventilated blood is sufficient in amount to reduce appreciably the 
oxygen content of the mixed blood entering the left side of the heart. 
Therefore the author concludes that the anoxemia occurring in pneu- 
monia is the result of the rapid and shallow breathing. 


Acute Methyl Alcohol Poisoning Associated with Acidosis. — Harrop 
and Benedict {Jour. Am. Med. Assn., 1920, Ixxiv, 26) report a case of 
severe acute poisoning with methyl alcohol associated with a marked 
grade of acidosis, in which recovery followed the use of alkali therapy. 
The acidosis was associated with an increase in the amount of titrable 
organic acids in the urine and specifically with a marked increase in the 
excretion of lactic and of formic acids. The authors cite an observation 
of Bongers, who gave methyl alcohol to dogs by mouth and was able to 
recover about three times as much methyl alcohol in the combined 
wasliings of the second and third days as he was able to obtain in those 
of the first. This work would appear to clearly indicate the importance 
of thorough and repeated lavage. 


The Basal Metabolism in Exophthalmic Goitre. — This paper by 
Means and Aub {Arch. Int. Med., 1919, xxiv, 645) is based on 345 
metabolism observations on 130 patients. These observations bear 
out the conclusions drawn in their first paper on the subject. In 
addition, using the basal metabolism as an index of toxicity, they find 
that: (1) In the majority of cases the results after two or three years 
are equally good with roentgen-ray treatment as vdth surgery. (2) 
After surgery the metabolism shows a rapid preliminary fall, a secondary 
rise followed by a final fall; with roentgen-ray treatment there is a 
gradual progressive fall. (3) In securing the same end-result with 
surgery or Avith the roentgen ray, a lesser rest factor is necessai’y with 
the latter. With the roentgen ray there is practically no mortality ; 
with surgery there is a definite one. (4) Patients treated surgically do 
better and the risk of operation is less, if they have previously had 
their thyroid and th\Tmis glands irradiated. (5) The risk of operation 
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'is greater and the need for preoperative roentgen-ray treatment is 
greater in cases with a very high metabolism and moderate tachycardia 
than in those with an extreme tachycardia and moderate metabolism 
elevation. (6) The safest progam for the treatment of exophthalmic 
goitre, as a whole, is the routine irradiation of thyroid and thymus 
glands, in all cases, with surgery held in reser\^c for patients who do not 
then do well. _ (7) Siu-gery is contra-indicated with patients whose 
metabolism is rising in spiteof complete rest in bed, and also^vith patients 
of the type with moderate tachycardia and great metabolism increase, 
except when they have pre\dously had thyroid and thjonus glands 
treated by the roentgen ray, (8) Finally, they believe that in the 
management of exophthalmic goitre, periodic determination of the 
basal metabolism should be quite as much a routine as is tlie examination 
of the urine for sugar in diabetes mellitus. Further, in border-line cases 
they believe the basal metabolism furnishes very valuable aid in 
differential diagnosis. 
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OF PHILADELPHIA. 


Thymus Study. — Parke and McClure (Am. Jour. Dis. Children, 
November, 1919) have made an exhaustive review of the literature on 
the thymus gland and also publish the results of their own experiments, 
comparing the work of their predecessors with their Their work 

was undertaken in the belief that it was possible to produce in animals a 
rickets almost, if not quite, identical with human rickets by means of 
the removal of the thymus gland. As regards the former literature it 
is doubtful whether an unprejudiced person who read for the first time 
the articles on extirpation of the thymus, could obtain from it any clear 
conception as to what the effects of removal of the thymus actually 
are. He would probably be at a loss to know whether to regard the thy- 
mus as essential to life or as an organ devoid of function, or at least of ^ 
function demonstrable by extirpation. Unfortunately the more recent 
experimental work on thymus function has not brought the problem 
any nearer solution. Indeed it has been productive of more widely 
divergent results than the earlier work. Some of the causes of the con- 
fused state of our knowledge concerning the effects of the removal of the 
thymus may be laid to the fact that a large amount, of the experi- 
mental work connected with extirpation of the thymus has been inade-. 
quate. The experiments of the earlier and more recent investigators 
who have depended for the removal of the thymus on the method 
originally employed by Friedleben, cannot be accepted as valid for the 
determination of the function of the thymus, for if extirpation performed 
by that method is even approximately complete, it cannot possibly be so 
vdth any regularity. The experiments of others who employed' better 
operative methods are of little value or aetually worthless because of- 
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the careless manner in which' they were conducted, the use of unsuitable 
experimental subjects, the lack of sufficient control animals. It is also 
apparent that a number of investigators have drawn conclusions in 
regard to the effects of removal of the thymus from experimental data 
which are wholly inadequate, and have not only increased the number 
of erroneous conceptions, but have planted them firmly in literature. 
Soli, for example, inferring that the thymus exerts a regulating influence 
over the growth of bone in very young but not in older animals, as the 
result of one experiment on a rabbit two months old, or Seimliuber 
stating that the thymus is non-essential to life from experiments on 
two dogs, neither of which appeared to have been necropsied in order 
to make certain that the extirpation had been complete, are only two 
of a number of possible illustrations. Experiments so limited that 
chance variation of dietetics or environmental influences cannot be 
excluded as the controlling factors do not prevent of any induction 
concerning thymus gland function. Few seem to have hesitated to 
draw hard and fast conclusions of inadequate facts. It is also manifest 
that a number of investigators have placed overvaluation on positive 
experimental results at the expense of negative experimental results. 
Those who have done this seem to have started out with the assumption 
that the thymus possessed a function susceptible of demonstration by 
means of extirpation, and that negative results are, from the very 
nature of tilings, meaningless. Accordingly in forming conclusions they 
have considered only positive results. It must be clear to everyone 
that in this particular field of investigation the positive experimental 
results which have been obtained do not have more significance than the 
negative results, inasmuch as they have not consisted in the develop- 
ment of changes in thjTnectomized animals which are not specific but 
may be brought about in other ways than by the removal of the thymus 
gland, or may develop spontaneously. In this way it has come to pass 
that a discrepancy has arisen between the actual results of the experi- 
ments themselves and the conclusions drawn from them, which appears 
not on the surface but becomes apparent after study of the experimental 
literature. If only conclusions which investigators have drawn from 
their experiments are considered, as is the case in almost all discussions 
or presentations of the thymus problem in the literature, a false impres- 
sion as to the actual experimental results is obtained. The causes 
reviewed above in explanation of the confusion of ideas wliich exists 
concerning the effects of thymus extirpation cannot be regarded as 
having .been more than contributing factors. Undoubtedly the funda- 
mental cause lies in the difficulties inherent in the problem itself. The 
diverse character of the results from the same procedure is sufficient 
proof that either the elicitation of evidence of thymus function is exceed- 
ingly difficult, or else that the thymus is possessed of no function or of 
no function that is demonstrable by extirpation. The only certain 
knowledge in regards to the removal of the thymus up to the present 
time afforded is surprisingly small and may be stated as follows: The 
thjTnus is not essential to life in the frog and its complete removal from 
that animal causes no alteration in bodily growth or development; 
similarly the function of the thymus gland is not necessary to life in the 
rat and its destruction in that animal produces no demonstrable altera- 
tion in growth or development or any changes of a morphological nature 
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ill any of the organs, as judged by the ordinary methods of histologic 
study. Few of the positive results of thymectomy have actually been 
proi’ed to be false. It is certain only that the remarkable train of symp- 
toms ending in death whieh Abelous and Billiard, and later Camia, 
announced they obtained in the frog, and those of Magini, Klose, Flesch 
in the rat, must have been due to other causes than deprivation of thy- 
mus function. The reported results of thymectomy fall roughly into 
three groups: In one, removal of the thymus has been foimd to be 
without effect; in another removal has been followed by transitory 
disturbances in health and development; in the third removal has 
brought about death with or without changes in growth and nutrition, 
and alterations in the skeleton, and in certain of the organs, particularly 
those of internal secretion. A considerable number of observers have, 
been unable to detect any change, or at least, any change of significance 
following thymectomy. Comparatively few have discovered tliat 
removal of the thymus produced death, and not a single one has found 
that thjnnectomy caused death invariably, or even in the majority of 
cases. Almost all of those who have reported positive results following 
extirpation of the thymus, have obtained negative results as well, the 
two kinds being intermingled in varying proportions. Though the 
changes reported by some have been limited to single pathological 
manifestations or to alterations in a single organ and have seemed to 
indicate that th;jmns acti\dty was distinctly circumscribed, the changes 
reported by other investigators, particularly some of the more recent, 
have been in the nature of complex diseased states in which the whole 
animal was affected, and have seemed to imply that the function of the 
thymus was intimatelj’- concerned wdth the most fundamental of the 
bodily fimctions. The positive results obtained by some investigators 
seem to have little connection mth the positive results obtained by the 
others, and in a few instances have been contradictory. Those obtained 
by some have a certain amount of similarity in that they center about 
changes in the growth and development of the skeleton such as over- 
growth of the animal as a whole an increased growtli of tlie skeleton; 
retardation in growtli of the skeleton; retardation in growth with thick- 
ening of the bones of the skeleton; thickening of the bones with bowing; 
spontaneous fractime; reduced calcium content of the bones; pseudo- 
rachitic deformities; osteoporosis; osteomalacia; rickets. At least nine 
investigators have described in one or more thjmectomized animals 
retardation in growth with rachitic-like deformities, especially in the 
long bones of the legs. Only two of them have given proof that the path- 
ologic condition in the bones of their experimental animals was really 
rickets. One has shown on fairly good evidence that both the thymec- 
tomized and control animals of Ins experiments were affected alike with 
rickets. Several observers have reported alterations in the hair of their 
thymectomized animals, and several have described a voracity of appe- 
tite exhibited by the thymectomized animals in contrast to their con- 
trol mates. A very few investigators have examined their material for 
alterations in the endocrine glands. Five have reported changes in 
the nature of hyperplasia in the thyroid and two have reported hyper- 
trophy of the medulla of the suprarenal, but no one has reported patho- 
logic developments which are of a convincing character in any of the 
other organs of internal secretion. Few seem to have studied the organs 
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of internal secretion with any care and no one has applied to the study 
some of the more recently developed histologic methods or made exami- 
nations in the period which immediately followed tlijunectomy. As a 
result of their own studies the authors show that the thymus gland is 
not essential to life in the dog. Extirpation of the thymus produces no 
detectable alteration in the hair, teeth, contour of the body, muscular 
development, strength, activity or intelligence of the experimental 
animals. Extirpation of the thymus probably does not influence ^owth 
or development. The possibility that it may cause retardation in 
development and delayed closure of the epiphysis cannot be excluded 
absolutely. Removal of thymus probably produces no alteration in 
the organs of internal secretion. It is possible that it produces well 
marked changes in the organs of internal secretion in the period imme- 
diately following thymectomy, an observation that was not covered by 
these investigators in their series of experiments. 

Human Rabies. — ^Regan and Silkinan {Arch. Diatj., April, 1919) 
discuss this important topic from the standpoint of their recent experi- 
ence. They found that the best method of treating the bites of sus- 
pected rabid animals is by cauterization. Many writers advocate the 
various caustics indiscriminately considering all of equal value. This 
is important as many of the more commonly used methods, such as 
cauterization with carbolic acid, silver nitrage and the thermocautery 
are objectionable in that they seal up the virus by coagulating the albu- 
min of the tissue cells. Nitric acid does not possess this very serious 
disadvantage for by virtue of its power of diffusibility and penetration, 
it may destroy the virus in cases in which the other methods would 
have no results. It is especially valuable in the cauterization of bites 
treated late. It produces little scarring and the resultant wound heals 
well. It is the caustic that should always be employed. To get the 
utmost, effects the nitric acid must be fuming. The wound should be 
cauterized as soon after the bite as possible. While many writers 
claim that to be effective cauterization must be employed within the 
first few hours after the bite, there is no experimental proof to show 
that certain caustics, notably nitric acid are effective at a much later 
period. Hence in cases in which the bite is seen late, nitric acid should 
be applied even up to the seventy-second hour after the accident. This 
is logical because it is well recognized that the \nrus progresses very 
slowly from the original atrium of infection. If only part of the effective 
material introduced is destroyed, the amount may be sufficient to allow 
the body to overcome the small portion of the virus unaffected hy the 
cauterization. Prior to cauterization the wound should be squeezed 
to encourage bleeding and should be thoroughly washed with mercuric 
chloride solution 1 to 1000. A wet dressing of the same should be applied 
after the caustic has been used. If the wound is a punctured one and 
cannot be properly cauterized, it should be laid open ndth a scalpel to 
allow treatment. A bite should not be sewed up. If sutures have been 
introduced before the patient appears for treatment, they should be 
removed and cauterization performed. For ordinary bites nothing 
stronger than a three-day cord should be used. For face bites and 
extensively deep wounds a tnm-day cord should be employed. If the 
patient has been bitten by a positively rabid animal it is a practice to 
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advise a return dor a , second series of injections after six months. This 
will prevent those rare instances of death when the particular virus 
concerned lias a long incubation period. In the case of face bites or 
very extensive wounds one of the writers of this paper has recently 
recommended that the entire course of treatment be repeated two 
weeks after the completion of the first. 
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Trigonitis in the Female. — There is a large and common group of 
cases, in which the sjmiptoms are chiefly those of bladder irritability 
with a clear urine and no gross intrinsic or extrinsic pathology to 
explain them. In these cases careful examination with the cystoscope 
wall reveal definite changes in the trigone as the cliief pathological 
feature and to this group of cases we apply the term cystitis colli or 
trigonitis. The onset is generally insidious with gi’adually increasing 
frequency of urination, especially by day, but somewhat also at night. 
With this there is usually no pain, but at the end of the act of urination 
there is generally a sensation of incompleteness and a desire to pass 
more. The patient will empty her bladder and witliin two or three 
minutes have an uncontrollable desire to urinate again which usually, 
if yielded to, accomplishes nothing or at most only a few drops are 
expelled. There is an almost constant desire to urinate and many 
patients complain that by day they are obliged to relieve themselves 
as often as every five minutes, voiding* only a few drops eaeh time. 
In the later stages there may be some pain but it is rarely very severe, 
and occasionally there may be a slight terminal hematuria. The 
treatment of these cases has always been more pr less unsatisfactory, 
although many varieties of treatment have been advocated. The latest 
treatment of this condition, as described by Lindeman {S^irg., Gyn., 
and Ohst., 1920, xxx, 64), consists of the injection of quinin and urea 
hydrochloride into the bladder mucosa. This treatment is based on the 
w^ell known faet that this drug, when injected into the tissues, especially 
in a strength of over 1 per cent., causes a deposit of fibrin and a consider- 
able induration at the point of injection which not infrequently remains 
for months. Furthermore the outstanding feature of the cystoscopic 
picture of this disease is intense congestion, hypertrophy and hyper- 
plasia of the subepithelial bloodvessels and the swollen mucosa. There- 
fore Lindeman deduced that if anything could cause the destruction 
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or at least constriction or compression and thereby reduction in size 
and possibly in number of these bloodvessels, the disease would he 
relieved and he felt that the injection of quinin and urea hydrochloride 
could accomplish these objecte. He uses a sterile 2 or 3 per cent, 
solution of the drug in normal saline solution colored with methylene 
blue (for teclmical purposes) and makes the injections by means of a 
very long flexible needle which is introduced into the bladder through 
the catheterizing channel of a cystoscope. The needle is inserted into 
the mucosa of the trigone, preferably near one of the ureters, and a 
few drops of the solution are injected, producing a small blue wheal. 
The needle is then inserted into other areas of the trigone and the 
process repeated until as much of the trigone as possible has been 
injected. He states that practically all of the patients that have had 
tins treatment have been greatly relieved and many of them required 
no further treatment. There is one possible danger of this treatment 
and that is the tendency of this drug to cause necrosis of the tissues 
when injected under pressure, but thus far Lindeman has had no such 
untoward result although he realizes the possibility of this outcome. 


Ruptured Ovarian Cyst Without Symptoms. — ^Rupture of ovarian 
cysts is not, of course, extremely rare but from the chnical standpoint 
the case reported by Bevan {Surg. Clinics of Chicago, October, 1919, 
p. 1083) is of interest because there was a complete disappearance of a 
very large tumor without any symptoms. The patient was a woman, 
aged thirty-five years, who had been married a number of years but 
had never had any children. On examination she presented a large 
cystic tumor of the abdomen which was diagnosed as an ovarian cyst 
and operation was strongly urged. About two weeks later she returned 
and stated that the tumor had disappeared, that her clothes were 
four inches larger than they were before and that she had lost eight or 
ten pounds in weight. Examination at this time confirmed her state- 
ment as the tumor had completely disappeared and there was not even 
any mass palpable on bimanual examination. Bevan suspected a rup- 
tm'ed cyst and sent her to the hospital for operation and when the 
abdomen was opened a cyst of the left ovary was found wliich contained 
between two and three quarts of yellowish fluid and at one point the 
cyst wall was very thin and adherent to the cul-de-sac and Bevan 
believes that it was at this point that the cyst had ruptured. The total 
absence of symptoms, either at the time of rupture or subsequently 
makes this case an interesting rarity. 


Ovarian Residue in Therapeutics. — ^For some tune Graves {Surg., 
Gyncc., and Ohsi., 1919, xxix, 537) has been advocating the use of 
ovarian residue in the treatment of those conditions winch are usually 
attributed to deficient ovarian secretion. By the term ovarian residue 
he refers to that part of tlie ovary which remains after ablation of the 
corpus luteum and which has usually been discarded as valueless. The 
results that he has attained with ovarian residue so closely parallel 
the effects obtained from whole ovary that it has been impossible to- 
draw any definite conclusions in favor of one or the other preparation. 
He feels safe in stating, however, tliat the ovarian secretion is not solely 
confined to the coi-pus luteum since the secretion of the atretic follicles 
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and tlie corpus luteum is a similar product being manufactured by 
analogous cells, namely by those proliferated from the internal theca. 
Ovarian residue preserves its integrity longer than do those ovarian 
preparations which contain corpus luteum substance so that under 
present conditions of preparation ovarian residue is in general superior 
in its clinical results to the conunercial articles now on the market. 
The case reports which are included in his articles are di^^ded into three 
groups: (1) those exliibiting the sjnnptoms of the artificial or natural 
menopause; (2) those treated for such menstrual disturbances as 
amenorrhea, oligomenorrhea, delayed menses and clotting; (3) those 
of essential dysmenorrhea. The majority of the cases of the fimt group 
were treated for postoperative hot flushes. In only a few of tlie cases 
were the sjmiptoms severe, and in many they were not a source of com- 
plaint, being elicited only after questioning the patient. Ovarian residue 
was administered therefore, in many instances cliiefly for tlie purpose 
of testing its effects on these characteristic vasomotor manifestations. 
For hot flushes, ovarian residue like the other ovarian preparations, 
acts as a specific palliative rarely failing to give some relief. For those 
multiple neurosecretory disturbances such as dizziness, sleeplessness, 
headaches, muscular pains, buzzing in the ears, asthenia, etc., which 
are so common in the natural, though not in the artificial menopause, 
ovarian residue is helpful in many cases. In this group there were 41 
cases and the treatment exerted a beneficial action in 32 or 78 per cent. 
In the second group there were failures, especially in the long standing 
cases of amenorrhea, although in some instances of delayed menses and 
clotting the results were rather striking. Even in the amenorrhea 
cases in wliich the menstrual rhjdhm could not be re&tablished, the 
patients often mentioned the tonic effect of the treatment. The third 
group of essential dysmenorrhea is quite incomplete since he has only, 
recently used the residue in tlie treatment of this important disorder. 
Although he is now treating a number of dysmenorrhea cases of the 
anteflexion t^qie with tlie hope of avoiding operative interference, 
sufficient time has not elapsed to warrant definite conclusions. 

Indications for Sterilization. — In considering tlie question of when 
sterilization in women is justifiable, Peterson {Jour. Mich. State Med. 
Soc., 1919, xviii, 608) calls our attention to the fact that there are two 
kinds of artificial sterilization of women — primary artificial sterilization 
and incidental artificial sterilization. In primary ai'tificial sterilization, 
the end in ■\dew is solely to prevent future conception. Incidental 
artificial sterilization means the sterilization of the woman during the 
course of another operation in tlie belief that the patient’s life or well- 
being would be seriously impaired by future pregnancies. Primary 
artificial sterilization should be comparatively infrequent, since the 
organic disease which calls for the operation at the* sarne time renders 
it hazardous and in the uncertainty of the woman with organic disease 
requiring sterilization, the physician will hesitate to advise this procedure 
when the uterus can be emptied with less danger in case pregnancy 
supervenes. In incidental sterilization, the woman can be rendered 
sterile by a simple additional operative technic the dangers of Avliich 
are practically nil. Peterson believes that all operations dmfised for 
tem'porary artificial sterilization areFased upon yTOng premises, since 
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the indications calling foi* sterilization are bound to grow Avorse, never 
better. As a rule a woman should never be sterilized ‘without her 
consent and that of her husband, and of her family or other physician. 
Finally, careful study of the liistory of the patient, especially her puer- 
peral history, her past and present condition, will enable the physician 
to decide for or against primaiy and incidental artificial stei'ilization in 
pulmonary or other forms of tuberculosis, diseases of the kidneys or 
heart, mental diseases, pelvic contraction, defects in the reproductive 
organs due to previous labors or operations, and operations of such 
nature that subsequent pregnancy and labor are rendered dangerous. 
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The Size of the Spleen in Immune Mice. — Although the literature is 
full of articles upon the part played by the spleen in the growth and 
development of tumors, it will be found that there is no evidence so far 
advanced for the significance of the spleen in resistance that cannot be 
matched with equally good evidence against its participation. W oglom 
{Jour. Cancer Res., 1919, iv, 281) gives a brief review of the chief argu- 
ments as a preface to his work on this much debated subject. Under- 
lying all the reports of an hypertrophied spleen in tumor-bearing or 
immune mice is the tacit assumption that the organ was of normal size 
before inoculation. However, a careful study of mice and the most 
conunon mouse infection (mouse-typhoid) will reveal the fact that very 
few strains are free from this disease and consequently mice Avhich are 
generally considered normal have enlarged spleens. The author per- 
formed a series of experiments on mice to determine the average weight 
of a normal spleen. The direct measurements of the organ Avere made 
by laparotomy and in order to determine Avhether or not the spleen 
enlarged after the operation two sets of animals were autopsied two 
and seven weeks after the incision and first measurements were made. 
It was found that of the tnm-week animals 20 per cent. dcA’^eloped an 
h3q)ertrophied spleen and of the seA’^en-week 50 per cent, showed a still 
greater enlargement of this organ. The author makes alloAvances for 
both cage infection and infection at operation but is unable to come to 
any definite conclusions from the data at hand. He thinks it fair to 
assume that laparotomy does not result in enlargement of the spleen, 
Avhen done Avith reasonable cleanliness. After extensh'e experiments in 
which mice were inoculated with A'^arious immunizing and non-immuniz- 
ing materials the author is unable to adduce any positi\’^e results. The 
presence or absence of an enlarged spleen in natural, as in acquired 
immunity, is a matter of pure chance so far as susceptibility or resist- 
ance to tumors is concerned. Splenic enlargement therefore is certainly 
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tJie effect of extraneous factors and can often be traced to mouse- 
typhoid. The author is not able to bring forward any argument to 
refute that of those who believe that the lymphocyte plays an important 
role in establishing a tumor immunity. He thinks the spleen might be 
actively engaged and yet not show participation in so far as its size is 
concerned. All his experiments reveal only the fact that some immune 
mice have enlarged spleens and some have not; some animals with 
progressively growing tumors have enlarged spleens and some have not. 
And the existence of other causes of splenic hypertrophy, such as mouse- 
typhoid, transfers the burden of proof to those who assert that splenic 
hjTDertrophy is referable to immunity. 


Dissemination and Destruction of Typhoid Bacilli Injected Intra- 
venously in Normal and Immune Rabbits. — Stone {Jour. Infect. Vis., 
1919, XXV, 2S4) presents the results of investigation of the meehanism 
of destruction of tj^hoid bacilli in rabbits. The author reviews the 
different phases in the development of the knowledge of the tj'phoid 
bacillus in its various relations to the animal organism. Rabbits were 
injected through the ear vein, with measured quantities of li\dng tjq)hoid 
bacilli. It was found that injection of tjqjhoid bacilli into normal 
animals was followed in a small percentage of cases by fatality. The 
typhoid bacilli were demonstrated in all organs within one-half hour, 
and persisted for about fourteen days, '«nth the exception of the gall- 
bladder, where they persisted beyond the eighty-sixlli day. Immune 
animals’ blood and tissues were found to be sterile within tv^enty-four 
hours after a similar injection. Repeating the work of Bull and otliers, 
similar paradoxical results were obtained, showing the bactericidal 
property of normal serum and the lack of same in the serum of immune 
animals in vitro, regardless of the agglutinating titre. Addition of 
leukocytic suspensions to immune serum in vitro in the presence of B. 
typhi, produced no inhibition of bacterial growtli. Reactivation of 
immune serum bj”- the addition of fresh normal serum in the presence of • 
B. typhi, showed increased inliibition of growth relative solely to tlie 
amount of fresh serum added. Admixture of macerated tissue from 
immune animals to brotli suspensions of typhoid bacilli, produced no 
inhibition of growth. Details of technic are given. 


On the Mechanism of Bacterial Infections, with Special Reference 
to Gas Gangrene. — Bullock and Cramer {Report of Imperial Cancer 
Research, 1919, vi, 23) have carried out an extensive research for deter- 
mining the critical factors associated with gas gangrene. Gas gangrene, 
they state, is a “severe local lesion accompanied by a toxemia and 
followed frequently by a septicemia.” The organisms chiefly respon- 
sible are Bacillus welchii. Bacillus edematiens and Vibrio septicus. 
The experiments wliich were carried out in mice showed that the mere ^ 
presence of these organisms in a wound is not sufficient to cause the 
peculiar tissue reactions. Thus w’^hen the Bacillus welchii obtained 
from cultures, is washed free from the medium and by-products and is 
then injected into animals, no reaction of the nature of gas gan^ene is 
obtained. But when the organisms are inoculated along with the 
medium in which they have grown, the typical gangrene results. The 
culture medium contains the toxin which assists invasion. The authors 
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lay stress upon the “specific” effect of the toxin upon the adrenals, 
wMch they believe is most important in relation to the fatal outcome. 
Various factors (cold, exhaustion, fatigue, hemorrhage and anesthesia) 
place an extra strain upon the adrenals and may further assist in 
enhancing the influence of the toxin. The toxin of gas gangrene has 
two separate functions. At first it acts locally in the manner of an 
aggresin and enables the bacteria to establish themselves in the body; 
later if produces a specific toxemia which with other factors contributes 
to the lethal issue. In the ordinary mode of infection by these organisms 
toxin is not immediately available to permit invasive localization. 
Small numbers of these bacteria alone will not cause gas gangrene. 
The authors have found that the accessory factor in establishing the 
progressive infection lies in the presence of calcium salts which are so 
commonly introduced in war wounds with the infection. Other sub- 
stances were also found to act in a similar but less active manner. 
Contact between the bacteria and the calcium salt is not essential. 
Gas gangrene will develop if the bacterial suspension and the calcium 
salt are injected at different times into the same site or into dift’erent 
sites at the same time or at different times. The calcium salts produce 
a local change in the tissues disturbing the defensive mechanism 
against these bacteria. Injury of muscle tissue is not essential for the 
development of gas gangrene. The authors explain the manner of the 
action of calcium salts as follows: “One factor which determines the 
course of an infection is related to the mechanism by which the leuko- 
cytes are first guided to the focus of infection so as to surround it and 
then having dealt with it, are removed again and enabled to dispose 
of the injected bacteria. This mechanism is evidently upset by the 
injection of calcium salts and substances having a similar rupturing 
(of local defense) action. From the lesions in the bloodvessels and 
lymphatics indicating a stasis and the production of a clot of lymph 
and plasma it seems reasonable to conclude, that the disturbance .of the 
vascular and lymphatic drainage of the tissues is responsible for the dis- 
turbance of the mechanism which presides over the movements of the 
leukocytes toward the focus of infection and away from it.” 

Observations on the Functional Activity of the Suprarenal Gland in 
Health and Disease. — ^The thesis which is supported in this paper by 
Ceamer (Report of Imperial Cancer Research, 1919, vi, 1) is that the 
thyroid and adrenal gland functioning together form an apparatus for 
the heat regulation of the body by means of their internal secretions. 
A study of heat regulation or heat production is not undertaken, but 
the author centers his attention upon the morphological changes in the 
achenal and thjTroid. The observations were largely carried out on 
mice which were subjected to cold, infection, acidosis, hemorrhage and 
anesthesia. Experimental hyperpyrexia was associated with congestion 
and partial disappearance of the colloid of the thyroid. The author 
describes a method for the histochemical demonstration of adrenalin 
within the cells of the suprarenal. Osmic acid precipitates fine granules 
within the cells of the medulla, which may be differentiated from fat 
droplets. These are spoken of as adrenalin. Lethal doses of tetra- 
hydronaphthyl amine and severe exposure to cold act as powerful 
stimuli to the adrenal with massive secretion. The medullary cells 
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discharge their adrenalin (which may be seen in the veins) and then 
undergo lysis. This massive discharge causes congestion of the lungs 
and hemorrhage. Moderate stimulation of the gland leads to an 
increased output "without an unloading of the adrenalin contained in 
the medullary cells. Thus the condition of the adrenal in relation to 
its secretion is dependent upon the intensity of the stimulus. Some- 
what similar results were obtained by infection. With a streptococcus 
of low virulency the suprarenal was found to be in a state of stimula- 
tion %vithout depletion of its adrenalin, while more virulent strains and 
infection by the organisms of gas gangrene led to marked exhaustion 
of the gland both of its adrenalin content of the medulla and the lipoids 
of the cortex. The author found that the lipoids of the cortex played 
a part ■vv'ith the medulla in the formation of adrenalin. PolloAving post- 
operative shock the suprarenal rvas not exhausted but its tissues were 
still loaded with adrenalin granules and were actively secreting these 
into the central vein at a time when there was low blood-pressure and 
a subnormal temperature. This finding is claimed to be in agreement 
with that of Stewart who showed that there was no alteration in the 
quantity of adrenalin in shock from that of a normal animal. The 
entire work of Cramer is based upon the morphological demonstration 
of the functional activity of the thjToid and adrenal. Many points will 
require the biological test. 


The Cultivation of Eecently Isolated and Laboratory Strains of 
Human Tubercle Bacilli on Artificial Media, — Corpeb {Am. Rev. The., 
1919, iii, 461) used for cultivation sLxteen different media having a 
basic composition of salt, ammonium phosphate and agar. He grew 
human tubercle bacilli which had been artificially cultivated for about 
one year on this basic agar with the addition of glycerol and one of 
the following; defibrinated rabbit’s blood, egg, grmmd up tissue, beef 
extract and peptone. Old laboratory strains six to eight years old did 
not grow on this basic agar with glycerol alone. Recently isolated 
human tubercle bacilli revealed a disposition of growing only upon a 
few media. They grew most constantly on the glycerol agar udth the 
addition of egg or rabbit’s blood. A few of the strains grew on all of 
the media on which the old cultures grew. Some of the delicate strains 
would not grow even when egg or rabbit’s blood was added. With 
both the recently isolated and the old cultures there was a distinct 
difference in the growth ability of the different strains. 

An Investigation of the Acid Fastness of Tubercle Bacilli. — ^Ehrlich, 
Klein and Marmorek observed that young tubercle bacilli are not acid- . 
fast. Marmorek suggested that this was due to their not having had 
time to develop thefatty waxy capsulewhich is supposed to be responsible 
for the resistance to decolorization. , Wherry modified this acid fastness 
by growing the organism on media unsuitable for the synthesis of fats 
and the development of the capsule. Sutenaga {Am. Rev. The., 1919, 
iii, 473) was unable to corroborate the observations of Ehrlich, Klein 
and Marmorek. He transplanted a saphrophytic strain of tubercle 
bacilli every two days from the transparent edge where the growth is 
younger. The medium used was glycerol agar O.S acid to phenol- 
phthalein. This rapid transfer for 334 generations had little effect on 
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the acid fastness of the organism. Growth upon the non-nutrient and 
the“ameba media” used by Wherry in his work, considerably reduced 
the acid fastness but did not altogether destroy it. He also found that 
reactions of culture media, varying from 1.5 acidity to 2.0 per cent, 
alkalinity to phenolphthalein had little effect upon the acid fastness 
of the tubercle bacilli. 
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The Prevention of, Fatigue in Manufacturing Industries. — Spaeth 
{Jour, of Industrial Hygiene, 1920, vol. i, No. 9) states that the absence 
of a critical preliminary analysis has led to a confusion in the minds of 
certain physiologists between normal fatigue in industry (“industrial 
fatigue”), wliich is harmless, and cumulative fatigue, wliich is dan- 
gerous and may be associated with serious nervous disorders (indus- 
trial psychoneuroses). So far as we are aware there exists at 
present no valid quantitative physiological test for cmnulative 
fatigue. Since normal fatigue may merge insensibly into cumulative 
fatigue, the reduction of normal fatigue to a minimum is the first logical 
step in a prophylactic attack. Normal fatigue may be reduced by a 
careful adaptation of all e'nvitjmmental factors such as illumination, 
ventilation, humidity, temperature, disposition of machinery, seating 
faeilities, periods of rest, adequate and nutritious food, etc., to the 
physiological requirements, of the workers. There is a great need for 
physical, physiological and psychological standardization of industrial 
workers by trades and processes. We have suggested a number of 
simple tests or types of tests that could be applied in a large vaiiety of 
industries. Such tests are important for adolescents from fourteen to 
twenty years of age, as well as for men and women in industry. A 
number of physiological shortcomings of scientific management are 
discussed, especially the untrained tjqie of time-study man and certain 
liighlj’^ unscientific aspects of time and motion study methods. 


Syphihs in Railroad Employees. — Stokes and Brehmek (Jour, of 
Ind^ls{rial Hygiene, 1920, vol. i. No. 9) state that a general medical 
examination of 1763 patients of the Mayo Clinic showed 3.1 per 
cent, of them to have s.^q)hilitic infections obvious enough to be 
detected without the use of the routine Wassennann test. Four .and 
t\Vo-tenths per cent, of the men and 2.6 per cent, of the women have 
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the disease. The lowness of these figures reflects, to some extent, the 
wealcness of clinical judgment in the recognition of this disease as 
compared with current figures based on the routine Wassermann test. 
Part of the lowness of these figures is attributable to the large farm- 
ing element in the clientele of the clinic and to the low incidence of 
venereal diseases in theStates from w'liich most of the patients are drawn. 
Of the railroad employees examined, 11.7 per cent, had sj^jhilis. The 
disease was eight times as frequent in them as in farmers (1.5 per cent.), 
three times as frequent in them as in business men (3.S per cent.), and 
twice as frequent as in laborers (6.1 per cent.). The doubtful value of 
the history of infection and the blood Wassermann test in the recogni- 
tion of these cases is shown by the fact that 24 per cent, of the patients 
gave no history of infection other than gonorrhea; 62.5 per cent, had 
observed no secondary manifestations and 53 per cent, were com- 
pletely Wassermann-negative on the blood. On the other hand, 64 
per cent, of those whose spinal fluids were examined showed positive 
findings. Of the diagnoses, 58.7 per cent, were contributed by labora- 
tory procedures; 41.3 per cent. Avere identified by routine physical 
examination. Of the men examined, 79.5 per cent, had sj^jhilis of the 
nervous sj^stem; 18.7 per cent, had cardiovascular sjqjliilis. Pupillary 
abnormalities, muscular paralyses and fundus changes were present 
in 62.5 per cent, of tlie cases. Of the cases examined, 65.1 per cent. 
shoAved abnormal knee reflexes, and similarly high percentages prevailed 
for the other simpler details of the neurologic examination. Definite 
mental sjTnpto.ms Avere present in 38.4 per cent. The above findings 
suggest that tlie routine railroad medical examination is insufficient to 
protect the public from the dangers of sj'philis in men concerned in the 
operation of trains. Tluee suggestions are made Avith a AueAV to increas- 
ing the efficiency of the railroad medical examination Avith respect to 
the recognition of syphilis : (1) Routine Wassermann tests should be per- 
formed on all employees betw^een the ages of seventeen and twenty-five 
years, by a competent State board of health laboratory, and repeated 
on all employees reaching thirty-tAVO yeai’s of age. (2) There should 
be annual effectiA’^e examination of men betAveen the ages of twenty-five 
and forty rather than of men over fifty years. Such examinations 
should include more attention to pupillary reactions tlian is at present 
given, and should employ those fundamentals of the neurologic exa;.Tii- 
nations, such as tests of the deep reflexes, Romberg, etc. These can 
readily be performed by competent general examiners. (3) Formal 
educational propaganda should be undertaken by railroad medical 
departments for the education of medical examiners and employees 
alilve to the great significance of sypliilis in industrial insufficiency and 
personal ill-health. 

The Prevention of Simple Goitre in Man. — Kimball, Rogoff 
and Marine {Jour. Am. Med. Assn., 1919, Ixxiii, 1873) report 
results on the prevention of goitre based on the examination of , 
girls in the public schools of Akron, Ohio, in grades from the fifth 
to the twelfth, inclusive, made from NoA'^ember 26 to December 3, 
1918 — ^nineteen months after beginning the prophylactic use of iodin. 
The method used was to administer 2 grams sodium iodide in 0.2-gram 
doses for ten consecutive school days, repeated each autumn and 
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spring. The results showed that simple goitre ma 5 ' be prevented on a 
large scale and that the method is practical and economical and can be 
recommended as a public health measure in goitre districts. The danger 
of iodism or of exophthalmic goitre from such amounts of iodin as were 
given is showm to be negligible. 

Complement Fixation in Diagnosis of Tuberculosis. — Mouksund 
(Jour. Infect. Dis., 1920, xxvi, 85) states that the complement-fixation 
test for tuberculosis as described in liis article is of no value as a 
diagnostic or prognostic aid. The complement-fixation test for tuber- 
culosis wdth alcoholic extract of tubercle bacilli as antigen, is not 
specific. Not all complement-fixation tests with bacterial antigens 
are specific. A large percentage of serums giving a positive Wasser- 
mann give fixation wdth tubercle and gonococcus antigens. A certain 
number of individuals not infected wdth tuberculosis or gonorrhea will 
give positive fixation tests with one or both of the corresponding 
antigens. , 


The Fate of Bacteria Introduced into the Upper Air Passages. — 
Bloomfield {Am. Rev. Tuhercnlosis, 1919, iii, 553) states tliat the 
general result of his experiments indicates that even after a short 
, peidod of time it is usually impossible to recover sarcina lutea 
swabbed in large amounts on the tongue, nasal mucosa, or into 
the crypts of the tonsils. Whereas, disappearance from the nose 
w^as somewhat slower than from the other sites, in only one case could 
any organisms be recovered after twenty-four hours, and in none after 
two days. Cultures made in this way do not, of course, prove the com- 
plete absence of the microorganism in the mouth and nose, but the 
general trend of the quantitative relations indicates a rapid disappear- 
ance. The fact that the estimated dose of 50 to 100 billion organisms 
w^as vastly greater than that in any natural infection, indicates the 
remarkable efficiency of the mechanism present in the upper air pas- 
sages for disposing of this organism. An analysis of tlie possible factors 
active in effecting tins disposal indicated that recation of mouth secre- 
tions, mechanical action and other mouth bacteria play little, if any 
part, but the saliva and mouth secretions exert a prompt and marked 
bactericidal effect. Similar methods are being used in stud 3 dng the fate 
of other microorganisms introduced into the upper air passages. 

Potency of Antimeningococcic and Antipneumococcic Serums. — 
The measure of control enforced at tlie Hygienic Laboratory of the 
U. S. Public Health Service {Pnblic Health Reports, 1919, xxxiv, 
2657) with respect to the serums used in the treatment of pneumonia 
and meningitis are described in great detail. In each case it is required 
that the serum under test shall compare favorably wdth the standard. 
In the case of the antipneumococcus serum a mouse-protection test is 
employed, W'hile serological metliods are depended on for e^^aluating 
tlie antimeningococcus serum. 


Closing Schools as a Means of Controlling Epidemics. — Committees 
of the United States Bureau of Education and of the American 
Public Health Association {Pnblic Health Reports, 1919, xxxiv, 266S) 
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as the result of an investigation report that tlie successful control of 
epidemic disease among school children requires; (1) Keeping the 
schools open, with the possible exception of sp€arsel 3 ’'-settled rural 
districts when medical inspection cannot be obtained and where aggre- 
gation takes place only in the schools. (2) Careful daily or frequent 
pei’iodical inspection of schools. (3) Careful pro\’ision for exclusion of 
cases and contacts, emphasis being placed on clinical data rather than 
upon fixed periods of exclusion. (4) Systematic home Ausitation. 
(5) Reliance upon’ natural and ph 3 ^sical cleansing rather than- upon 
chemical disinfectants. 


Steam as a Bedbug Eradicator.—The Public Health Ser\4ce {Public 
Ilealih Reports, 1919, xxxiv, 2713) describes the destruction of bed- 
bugs in a large bunk-house in wliich it was possible to subject tlie 
whole interior of the building to steam. A temperature of 160° F. 
maintained for three hours was found to be effective. The building 
was still free from bugs two months after the steaming. 

Botulism from Eating Canned Ripe Olives. — Armstrong and Story 
{P%iblic Health Reports, 1919, xxxiv, .2877) report an outbreak of 
14 cases of botulism from the eating of ripe olives. Seven of the 
cases proved fatal. The circumstances of the outbreak were such as 
to render study b.y epidemiological methods very easy. Such methods 
point directly to the olives as the source of the poisoning, and an 
examination of some of the suspected material showed it to contain the 
toxin of the Bacillvs bohdimts. The olives in question were remarked 
to be of abnormal taste, and closer examination showed tliat thej’' were 
certainly spoiled. Onlj’’ tluee persons among the seventeen w^ho ate 
of the spoiled olives failed to develop clear indications of botulism. 
Under the section on prevention the author states that: (1) The epi- 
demiological investigation points to the ripe olives as the vehicle of 
the poison. (2) The olives and brine were found to be highlj’^ toxic for 
animals, both when fed and when injected. (3) The organism isolated 
from the olives and brine seems, from its morpholog\^ cultural character- 
istics, toxin formation, and fj.’om the s.ymptoms and pathological lesions 
produced, to be a strain of Bacilhis botvlimis. (4) Antitoxin and 
agglutinins could not be demonstrated in the blood of recovering patients , 
forty-five daj's after the dinner. (5) Alcohol has the property of neutral- 
izing the toxin when mixed in vitro. (0) It "would seem that Bacillus 
botidinus does not produce its toxin under usual conditions in a warm- 
blooded animal. 


Notice to Contributors. — ^AU communications intended for insertion in the 
Original Department of this Journal are received only loith the dislincl vnder~ 
standing that they are contributed exclusively to this Journal. 
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A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, •providing the request for them he written on the man'uscript. 
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There are men of talent who do the one work in life thej'' are 
peculiarly fitted for and nothing more. In^ all else they are like us 
ordinarj’’ mortals. There are others for whom work along one line, 
of one kind, is not enough. They have such wide interests, such 
capacity for intellectual labor, such a large mental outlook, live in 
such a rich intellectual world, that they are compelled to do serious 
work in several fields. Others can do one kind of important work 
well, but must also have some other intellectual pleasure. Such 
men seek avocations as well as vocations. An avocation is a glorified 
hobby. Just as small souls collect postage stamps, or play chess, or 
golf, or do some other harmless thing, so certain greater souls must 
rest their minds, not by idleness and sleep as does the dog, or by 
impish play like our distant cousin tlie monkey, but by some pleasant 
and, at the same time,. useful productive work. The pursuit of 
letters is such an avocation, and one that appealed strongly to Sir 
William Osier as it has appealed to so many physicians. I say has 
appealed, because there is a justified fear that the newer methods of 
education whicli certain philosophers of tlie meaner sort are trying 
to force on the coming generation and our worship of specialism, not 

' Read at the Oalcr Memorial Moetimj, ColloRc of Physicians of Philadelphia, 
March 1920. 
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only in medicine, but in all kinds of work, will end in breeding men 
who will have little interest in, or pleasure from, pure scholarship 
for its own sake. The movement is not a permanent one but will 
do much injury for many years. Osier was out of sjunpathy with 
any such method of improving the race; he belonged to a world that 
is dead or rather in eclipse. He, as a boy, lived in an old-fashioned, 
intellectual atmosphere; his mind was fed not on mental pap but on 
real literature. His early taste was not spoilt by the worthless stuff 
sent out by the printing presses of today, in such huge quantities 
that real literature is smothered. In his boyhood the maldng of 
books was expensive: wood pulp and multiplex printing presses 
were not yet invented. The book trade catered to the full-grown 
intellect. Much that was printed was dull, stupid and soon found its 
proper place, but much was scholarly, and, not a little, good, strong 
meat for full-grovm men. The paranoiac, whom we have always 
with us, had to have a well-lined pocket-book to get his crazy 
panaceas for social and political evils printed. He was not welcomed 
in the Sunday supplement and the uplift magazines because they 
had not been imposed on a much suffering people. The Bible was 
still a living book; the subjunctive mood had not gone out of 
existence; sentences did not have to be reduced to the length of a 
clause, lest the reader should have brain-fag, and colons and semi- 
colons were still in common use. Punctuation was a well-known 
art. People either read or did not read, and if they read they read 
and studied things worth the reading. They did not disdain to 
reread and got on friendly, or it might be very unfriendly terms with 
an author, but they at least knew his works. 

More important, he belonged to a generation which followed the 
old tradition, that the physician ought to be a scholar, first broken 
away from by Germany and, later, following Germany’s example, by 
us. Today we have wandered far from tradition, and under the 
pernicious influence of so-called efficiency are trying the experiment 
of vocational training. Theoretical pedagogues of the newer school, 
pretending they have discovered a new psychology, teach us that 
to be efficient the boy must, from a very early time, learn only the 
things useful in his future -work. The disciples of efficiency do not 
realize that the one thing -we need is Avell-grown, well-romided-out 
men. Osier grew up in an atmosphere of real efficiency, an atmosphere 
which made men able to get all out of life that life has to give, and 
hence able to give back abundantly. 

Environment reinforced his strong hereditary bent toward appre- 
ciation of letters,and, in addition to appreciation, he had the impulse 
to accomplish. The two do not always go together: ability to enjoy 
is much more common than ability to create. Indeed, sometimes 
among men whose trade is writing there is a curious lack of appre- 
ciation, of power to appreciate, at least the work of others. But 
this is a human failing ba'^uug deep-seated causes. Writing with 



burr: sir -WILLIAIM OSLER AS A MAN OF LETTERS OZl 

him was not a trade^ not a tiling done for money or fame, but for 
very joy in the doing, his pleasure, liis rest from serious work. 
Another motive was that he realized well his peculiarly powerful 
personal influence on students, and, as he firmly felt the need of 
scholarliness in physicians, in order that they should have such a 
grasp on all culture that they would see nature as a whole, and see 
the real relations between things which to the vulgar mind seem to 
have nothing in common, he strove in his non-medical essays to 
stimulate an appetite for the study of biographj’' and history, the 
keys which open the lock of philosophy. He handed on the torch 
to sympathetic hands; that was easy enough; but more than that, he 
made kinetic, potential tendencies in many a young man who might 
otherwise never have been stimulated in the right way. He loiew 
full well that to understand the medicine of today one must know the 
medicine of the past, and many of his essa3's deal with that subject. 
He was consciously or unconsciously ever fighting the pernicious 
German intellectual influence in medicine which has done so much 
harm in America. I mean the idea that advance comes from each 
man taldng up some one little subject and studying that thoroughly. 
Now there is good in this, just as there is good in a method of modern 
industrial life whereby a man in, s&y shoemaldng, is taught to do 
some one little thing until he becomes almost as automatic as the 
machine itself. The good is that shoes are cheaper, more people 
can therefore buy them than in the old days; the evil is the shoe- 
maker is not a man but a cog. Further, no such worlonan will be 
able to see shoes in relation to the universe and invent some better 
foot-covering. So in medicine the research workers bj'' the German 
system rarely make great discoveries, and as men the}'^ will' insofar 
be failures in that they will not get all that is possible out of life. 
One reason why modern Germanj’^ has made relatively’’ so few great 
fundamental discoveries in science, why it has had so few stars of the 
first magnitude, while having made so many’^ little discoveries, having 
so many’^ minor stars, is this very thing, that the Germans have 
carried specialism so far that each man’s mental life is passed in a 
world too small for him to see the great universe. 

Wide as were Osier’s intellectual interests, many’’ of his friends 
were astonished at his acceptance of the invitation to deliver the 
Ingersoll lecture on " The Immortality^ of Man.” He declined once, 
but when a second imitation came he felt he could not again refuse, 
the more especially because President Eliot told him others of his 
profession had also declined. The inference seems to be tliat 
a refusal to lecture on the subject might strengthen the popular 
opinion that where there are four physicians there are three atheists. 
There is no need to say’’ that Osier’s philosophy’’ did not agree with 
the saying. In a private letter to a friend he classed liimself as a 
subconscious Teresian. "VSTiat that is everybody’’ -vs'ho has studied 
the history’’ of religion knows, and those who have not manifest a 
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lack of interest in the matter of which they need not be proud. He 
chose for his title “Science and Immortality.” In the lecture he 
frankly confesses science cannot help in deciding the question as to 
whether there is personal survival after death, points out thatwhole 
races have played their part and come and gone and been careless 
of immortality, that even today, though a small number of people 
live this life as a preparation for the life to come, the majority are 
in no way influeneed in conduct or in thought by what the future 
may be. . His own feeling is that “ to keep his mind sweet the modern 
scientific man should be saturated with the Bible and Plato, with 
Homer, Shakespeare and Milton: to see life through their eyes may 
enable him to strike a balance between the rational and the emo- 
tional, which is the most serious difficulty of the intellectual life.” 
This is good advice, but whether it is followed will depend primarily 
on a man’s protoplasmic make-up and in less degree on his child- 
hood’s nurture. Intellectual affinity is quite as real as chemical, 
nor more nor less mysterious, and how Smith or Jones or Robinson 
will react to Plato or Milton or any other mind, whether there Avill 
be any reaction, or if any what, depends on things we loiow nothing 
of and certainly have no control over. 

Osier showed his zest for letters and his ability therein even in his 
purely medical writing. Tins is nowhere better shown than in liis 
paper on “The Treatment of Disease,” witten for the The Oxford. 
Medicine. Written when he was no longer young, I think it was 
among the last things he did, it is his apologia for his therapeutic 
methods. You all know, of course, that the therapeutically credu- 
lous, the lovers of every new drug, the worshippers at the slwine of 
the idol medication, called liim a therapeutic nihilist, and not always 
in language to be used by tongues polite. They have not, and will 
not, enjoy tliis essay, especially as there is an undertone running 
through the whole indicating that polypharmacists may not know 
quite as much as they imagine. His emphasis on the fact that the 
starting-point of all treatment is a thorough knowledge of the natural 
history of disease is not pleasant reading to the gentlemen who much 
prefer to spin cobwebs of therapeutic method, out of a thread of dream 
physiology, spun with busy pens on paper at a vT-iting desk. 

Most of Osier’s essays had some relation to medicine. He was 
from early manliood particularly interested in biography. One 
whole volume entitled An Alabama Student and Other Biographic 
Essays contains only biography. But he was interested in these 
men not only as physicians but as men, and especially as men who 
conquered obstacles; men who by sheer effort of mind had done 
things and thought things others better placed, sometimes, had 
neither done nor thought. His social instinct was so great that he 
was not content to have many living friends scattered over the 

whole world, but was compelled to hunt up all the dead worthies 
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who had done things and been forgotten. In friendship he resur- 
rected them that they might have more friends. 

He was strongly influenced by Greek thought. He was so pro- 
foundly Platonic "that more than once in Avriting, and many, many 
times in common talk, he said he would rather be vTong with Plato 
than right with anybody else. His worship of Greek philosophy 
pervaded him: it influenced him in many ways: even in his strictly 
scientific uniting now and again a reference to Plato appears. As 
I know no Latin and less Greek, and can make no claim to any 
deep knowledge even of Jowett, but am a sort of barbarian (in the 
older sense) who has read a little philosophy, mainly to be astonished 
to find how modern, how familiar much of it seems, I am entirely 
incompetent to speak on matters with which Osier was familiar-. 
I am somewhat like the woman who was astonished at the number of 
quotations Shakespeare used in Hamlet. I can only say that it 
might be useful to the world-rescuers of the newest school, who, as I 
understand, would abolish the study of history, since our problems 
are all new, and the study of ancient philosophj^, and science be- 
cause those old thinkers are behind the times, to read, learn and 
imvardly digest what Plato has to say about education and not a 
few other things. I am sure if they have as open minds as they 
boast of having they would come away from such reading with a 
feeling of humility such as they have never had before. A few of 
them might even stop teaching in order to learn something them- 
selves. Osier’s interest in Plato and things platonic led to an honor 
which I think had never come to any other physieian, the presi- 
dency of the Classical Association, at the meeting of which in May, 
1919, he delivered the presidential address. His subject was “The 
Old Humanities and the New Science.” The address is character- 
istic. It shows here and there his sly and sometime impish wit, his 
unexpected references to out-of-the-way characters in books, once 
popular but now forgotten, or reigning among the immortals in name 
only, haxing ghostly immortality, and finally his wisdom. He holds 
the balance true between science and the humanities and maintains 
what will ever be true, that the educated man needs both or he is 
not an educated man. The circumstances of the witting of this 
address impressed me tremendously. Written at an age later than 
that at which most men cease to think, and, if surviving in this world, 
are often in a sense mere automata, living in an intellectual past, 
the gates of tlie brain tight shut against the entrance of any now idea, 
no matter how strong the battle without and how great an effort 
is made to compel entrance, with emotions deadened, not, as the 
poets say, by increased wisdom but because the life-carrjlng stream 
passes more sluggislfiy over the cells which, in some mysterious way, 
secrete thought and bathes them in a flm'd less rich in the hormones 
carried from distant organs, and because the sewers of the body are 
clogged, it shows no sign of age. Remember, too, its author had 
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lived through four long years of war, had seen his country wracked 
and driven almost beyond endurance, and finally had suffered the 
sacrifice of liis only son and child. The man who could endure all 
this and yet make such an address needs no argument to prove his 
worth. 

Osier made no pretense to being a gi-eat light in literature; none of 
his essays will give him a Imng immortality; they will of necessity 
soon be put on the upper shelves in the store rooms of libraries and 
only be read by medical antiquarians hunting up the lives of old 
wortliies, just as he shook the dust from many an old volume written 
by men one time great and resurrected only because he had a mind 
curious to know the steps that led to the gro\\i;h of science and of 
medicine But the influence liis essays have had on the men of the 
days of his teaching will be a never-dying force for good. Just as 
there is an immortality of matter carried from generation to genera- 
tion, so there is an immortality of thought passed on from teacher 
to student. Few men have chosen their hobbies so wiselj'^ as he. 
He helped others in getting his oum greatest pleasures. 


SIR WILLIAM OSLER AS HOST TO AMERICANS IN ENGLAND 

DURING THE WAR.^ 

By George Williaim Norris, A.B,, M.D,, 

PHILADELPHIA 


In the autumn of 1904 a young man recently emerged from a 
hospital internship, and having had the temerity to send out certain 
medical reprints, received the following letter: 

“Thanks for your papers, with vdiich I am greatly pleased, not 
only for the e^ddence of good work they show, but for the memory 
of your father and grandfather. The tuberculous endocarditis 
paper is most interesting and will be useful, as I have just been 
going over all our material on the subject. Could you not come 
dowii this vnnter and give us a little talk at our Laennec Society? 
I send you a program and you will see the sort of work we are trjdng 
to do.” 

Needless to say the young man accepted, and thus first tasted 
Oslerian hospitality and fell under the spell of Oslerian influence. , 

The incident itself is of interest only in that it exemplifies what 
was happening to other young physicians in other cities. The 
mere fact that someone did read reprints, and especially that no 
less a man than Osier himself had shown a personal interest in one s 


1 Read at the Osier Memorial Meeting, College of Physicians, of Philadelphia, 
March 3, 1920. 
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efforts^ -was a stimulus as effective as it was widespread. Is it any 
M^onder that Osier’s death is so strongly felt as a personal loss by so 
large a part of our medical profession. And is it any wonder, on 
the other hand, that Osier could do and did so much during the great 
war in having the young Americans and Canadians who went to 
England assigned to duties and positions best suited to their abilities? 



Sir 'William at Oxford during the War. 


Ill May, 1917, when the first American Base Hospitals arrived 
in England, among the first to meet them and extend a welcoming 
hand was Sir William, who seemed to be everywhere: handshaking 
■ttuth everyone and imdting many to his home. During the year 
ending last summer alone no less than sixteen hundred guests broke 
bread at his table. From our finst entrance into tlie war until long 
thereafter a constant and steady stream of Americans flowed to 
O.xford. From hundreds one heard in France of their delightful 
welcome there. 

Nor must we think that such hospitality was extended only to 
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friends and persons of distinetion. There were probably no men in 
the whole American service so lonely, lost and forgotten as that lot 
of unattached medical officers, upward of one thousand in number, 
who were sent overseas in the early days attached to British bat- 
talions, and as reward for then’ prompt patriotism, denied consider- 
ation as well as promotion by our War Department. Many of these 
men were welcomed at Oxford, although for the most part they were 
entire strangers to Sir William by both name and reputation. 

Those who again visited Sir William after the Armistice, after the 
death of his son, were amazed to see with what an unconquerable 
spirit he met his avdul loss. There was the same self-effacing kind- 
ness and sacrifice, the same hospitality and farewell dinners even for 
those about to return home — dinners graced by men of international 
repute, because Sir William was the host. 

Of the hospitality meted out at 13 Norham Gardens it is difficult 
to speak. One did not have to be told one was welcome — one 
somehow felt it. It was indeed a place where, as related in the old 
Norse Saga of Frithiof, “Hospitality sat in gladness.” She strained 
not, but pervaded all things. Whether one wandered in the gardens 
with Lady Osier, who wistfully showed one her pet flower-beds 
ploughed up to grow potatoes; whether one visited the military 
hospital or dined at old Christ Church College with Sir William; or 
whether of an evening one sat at ease before the open fire in the 
library, while being shown the treasured tomes that Osier loxew and 
loved so well, it mattered not. The overlings passed quickly amid 
reminiscence, anecdote, flashes of wit and twinldes from those deep- 
set eyes; while questions were asked about those at home whom he 
had long not seen. 

Advice and assistance were yours for the asking. Often indeed 
one heard: “You must see such and such a hospital; I will give 

you a letter.” “Don’t fail to visit ; a splendid fellow; tell 

him I sent you.” “ If you want anjdhing when in France drop me a 
line.” “I was interested in your article on so and so and shall 
refer to it in my next edition.” “You inust read X, published in 
1640; he was quite wonderful. But little of real importance has 
been added since.” . _ 

Charming, always interesting and interested; always gmng in 
full measme of himself and of his time; always brave and smiling, 
and with an only son in France in the heavy artillery. A son so 
much beloved that it is with much hesitancy and only in profound 
reverence I speak of an almost sacred incident. 

It was long past bedtime; we were about to “turn in” and had lit 
our bed-room candles, when the cheery, well-lmown voice from the 
hallway called us back. “Do you mind? I should like to show you 
Revere’s room?” 

There it was, untenanted, but just as its occupant had left it. 
“You must see some of his books. Are not these gems? These old 
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editions of English classics which he has picked up. I hear from 
him every week.” 

The, quiet room, in the sleepy town, the flickering candles, the 
musty volumes, the devoted father — ^it was a picture seen through 
an atmosphere of the teeth-gritting tenseness which pervaded the 
whole of England at that time; and with a background of that Hell 
that was being enacted across the Channel — ^a picture that will not 
be forgotten. 

And it was not long afterward we learned that the dreaded blow 
had fallen, and that Revere, too, now slept in “Flanders Fields!” 


THE DIAGNOSTIC SIGNIFICANCE OF INSPIRATORY 
MOVEMENTS OF THE COSTAL MARGINS. 

By C. F. Hoover, 

CI,BVEUA.ND, OHIO. 


Srx years ago the writer published an article^ on the functions 
of the diaplu-agm and their diagnostic significance. In that article 
former interpretations of phrenic action were criticized and the 
relation between the curve of the phrenic plane and movement of the 
costal margins to which it is attached was discussed; e3q)erimental 
and clinical evidence was also presented, to show that inspiratory 
widening of the subcostal angle and the outward movements of the 
costal border are not expressions of phrenic excursion but that they 
are expressions of intercostal activation. It was also shown in this 
article that when the curve of the phrenic plane is flattened the 
diaphragm gains the mastery of the costal margin, and that when 
this is the case the costal margins move toward the median line 
during inspiration; and, furthermore, that inspiratory narrowing of the 
subcostal angle is not an evidence of phrenic excursion but pmely 
an eridence of phrenic activation. The only agent which causes 
mdening of the subcostal angle during inspiration is the intercostal 
musculature. 

Four years lateri the role of the scaleni, intercostals and diaphragm 
was discussed and the work of Duchenn'e and several of his contem- 
poraries was reviewed. In this publication it was shown how 
Duchenne’s results came to differ from the results of his contem- 
poraries in performing the same experiment. Further evidence 
was adduced to show that the costal border phenomena depend 
entirely upon the plane of the diaphragm, and that when the plane 
of the diaphragm is convex on its under surface the costal margins 

> Arch. Int. Med., 1913, xii, 214-224. 

* Ibid., XX, 701-7i5. 
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move outward during inspiration, just as wlien the diaplrragm is 
convex on its upper surface. 

The results of the VTiter’s former oliservations indicate that the 
direction and extent of inspiratory mo%'ement of the costal margins 
may be modified by the curve of the phrenic plane, by sjTiechia 
between the diaplu’agm and the thoracic wall and by the nerve 
supply to the intercostal muscles and the diaplrragm. These respira- 
tory phenomena are not presented to the examining physician vith 
a surface announcement of the underlying pathology. All that is 
visible to the examiner is the extent and direction of movement of 
the outer and inner parts of each costal margin, the movements of 
the arcs of the ribs and the protrusion of the epigastrium. 

A direct method of discussing the role of the diaphragm is to 
consider the variety of movements of the costal margin during 
inspu-ation, and in this article I propose serially to consider the vary- 
ing movements of these borders. 

Exaggerated Si'^uietrical Outward j\Io\rEMENTS of Both 
Costal jMargins. Such movements are seen in paralysis of the 
entire diaplmagm, as from poliomyelitis. I have seen one such 
instance in a child, an account of wMch was published in the first 
article referaed to. There was great exaggeration of the spreading 
of the hjTJOchondria, and all of the costal margin of each side moved 
in an outward direction to an exaggerated degree. Another instance 
of complete paralysis of the diaplu’agm was seen in the terminal 
stages of spinal-cord disease in a woman, aged forty' y'eai’s, who had 
primary'’ anemia. The exaggeration of the outward movement was 
due in both these cases to the loss of resistance to the widening 
movement of the costal margin, which is supplied by' a normally' 
ftcting diaphragm. Under such circumstances there is no opposi- 
tion to the normal action of the intercostal muscles. Furthermore, 
the loss of plu’enic action demands increased actmty' of the inter- 
costals to compensate for the loss of phrenic descent during inspira- 
tion. 

Two other cases were described in which there was exaggerated 
symmetrical spreading of the subcostal angle, v'ith an exaggerated 
spread of the hy'pochondria. In one of these cases the curious 
movement was due to paraly'sis of the scaleni in a child wtli con- 
genital myatonia. All the intercostals and the diaphragm were 
normal, but, owing to the want of normal anchorage from the scaleni 
there was an inspiratory retraction of the upper three ribs and manu- 
brium,^ and the exaggerated outw'ard movement of the costal margins 
and the hypochondria in this case was a compensatory' measiue on 
account of diminution of volume of the upper lung, w'hich occui’red 
during inspiration. This mechanism caused rebrealHng between 
the upper and low'er lung, so that the increased spread of the hy’po- 

^ Jour. Am. Med. Assn., 1919, Jxxiii, 17-20. 
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cliondria and widening of the subcostal angle constituted a purely 
compensatory measure, which was demanded by the mechanism of 
rebreathing. 

Another patient had the same phenomenon of rebreathing between 
the upper and lower lung to such an exaggerated degree that it 
imposed on several medical men as a case of tracheal stenosis. This 
patient had normally functioning scalene muscles, but had paralysis 
of the upper four intercostal muscles of both sides. This vicious 
cycle of rebreathing was intensified just as the respiratory function 
was called upon for increased movements by exercise or by laughing 
and crying. 

The Entire Costal Margins of both Sides Move Symmetri- 
cally TOWARD THE Median Line. This movement is observed 
(1) in patients who have paralysis of the intercostal muscles and in 
all instances of injury to the spinal cord in the cervical or upper 
dorsal region; and (2) in flattening of the diaphragm, due either to 
chronic emphysema or acute emphysema from bronchiolar spasm. 
This phenomenon enables us to estimate the degree of flattening of 
the phrenic leaf. It is invariably present in general bronchiolar 
spasm and is of service in differentiating between pseudo-asthma and 
genuine bronchiolar spasm, which occur in patients with chronic 
bronchitis and emphysema. Many of these patients have attacks 
which they interpret as genuine asthmatic attacks, when in reality 
the whole procedure is born of an asthmaphobia. These patients 
live in constant fear of an asthmatic attack and are liable to have 
much respiratory discomfort which is psychic in origin. In fact 
the only manner in which an accurate differentiation can be made 
between pseudo-astluna and genuine asthma is to observe the 
costal margins. If the costal margins do not move toward the 
median line during insphation then the observer may be perfectly 
sure there is no bronchiolar spasm, for with bronchiolar spasm there 
is always sufficient increase of total volume of the lung to flatten 
the diaphragm sufficiently to procure its mastery over the costal 
margins. 

In the absence of bronchiolar spasm tliis sign is of great service 
in estimating the severity of chronic emphysema. When a patient 
suffering from cluonic emphysema, attended with bronchitis, has 
sufficient enlargement of his lung to give him cyanosis, with a 
carbon-dioxide percentage in the alveolar air of 7 per cent, or more, 
there is invariably a sufficient flattening of the entire diaphragm to 
cause inspiratory narroving of the subcostal angle and inspiratory 
retraction of the entire costal margin of both sides. Percussion 
fails to give us aceurate information on this point, because from 
percussion we can learn only about the descent of the edges of the 
lung into the pleural sinus, and the pleural sinuses may be com- 
pletely filled with emphysematous lung and still the entire body of 
the diapluagm will not be sufficiently flattened to cause inspiratory 
retraction of the costal margins. 



636 hoover: movements of the costal margins 

The significance of respiratory retraction of both costal margins 
^vas demonstrated in a patient who on entering the hospital breathed 
fourteen times a minute and had seven liters of tidal air per minute. 
The patient Avas cyanotic. The dyspnea and air hunger Avere A^ery 
pronounced. The patient’s alveolar ah', as estimated by the Haldane 
method, contained 7.3 per cent, of carbon dioxide. This patient 
had a chronic bronchitis and emphysema, and at the same time 
did not seem to have bronchiolar spasm. His real difficulty was 
apparently due to hyperemia of the mucosa of his bronchical path, 
although this Avas not proved at the time by the emplojunent of 
adrenalin or any other drug to shoAV there Avas no bronchiolar spasm. 
After two days the patient no longer suffered from air hunger or 
dyspnea and the cyanosis had disappeared. The patient’s ah’-eolar 
air contained 5.3 per cent, of carbon dioxide instead of 7.3 per cent., 
as at the time of entrance, but he AA^as still breathing fourteen times 
a minute, and breathed scA^en liters of air just as he did at the time 
of entrance. The difference, hoAA'eA’^er, betAA^een the two periods was 
that on entrance the patient AA^as suffering from intense air hunger 
and AA^as employing all his strength to A’^entilate his lung fourteen 
times a minute, AAuth a half-liter of tidal air at each respiration. In 
the latter period he breathed at the same rate, AAutli the same tidal 
air, in perfect comfort. So AA'hen this man was at rest he required 
a seven-liter minute volume of air to properly ventilate his lungs. 
Noav, Avitli the added Avork which was tlirowm upon him A\dth stenosis 
of his bronchioles he demanded, of course, an increase in oxygen 
consumption, and should liaA^e required, as a consequence, a minute 
volume of air which was beyond his ability to breathe. 

This was not the only difficulty with this man. In the first period 
he had an emphysema which AA^as much seA^erer than during the 
second period. This, however, AA’^as not demonstrable by percussion 
because at both periods the lower borders of the lung filled the 
pleural sinus. At the time of entrance to the hospital, howeA'^er, 
both costal margins in their entire e.xtent Avere draA\m toward the 
median line dining inspiration; and in the second period, when he. 
was no longer eyanotic, was not suffering from air hunger, and the 
carbon-dioxide percentage in the alveolar air had diminished 2 per 
cent., the costal margins were no longer drawn toward the median 
line during inspiration, but either remained constant in their relation 
to the median line or showed slightly lateral moA'^ements. The 
movement of the costal borders was the only physical sign on which 
one could have diagnosed a higher grade of emphysema during the 
period of dyspnea and cyanosis. 

The Entire Costal Margin of One Side Moa^es Farther 
AND More Promptly in an Outward Direction than the Other 
Border. In observing the costal margin of course one must also 
take into consideration the movement of the entire arc of the ribs, 
but Avhen the arcs of the ribs on the two sides move sjonmetrically, 
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but the costal margin moves farther on one side, it indicates there 
has been some accentuation of the arch of the diapliragm on the 
affected side. This disparity of movement is seen in acute diseases 
of the liver. On several occasions the writer has observed an 
increase in the lateral movement of the costal margin of the right 
side when the patient had an acute swelling of the liver due to 
parenchymatous disease. This was apparent when the liver did 
not extend below the costal margin. However, the increase in the 
outward movement of the margin of the right side indicated there 
was a greater increase in the volume of liver than the position of its 
lower border indicated. As these patients recovered from their 
acute hepatic swelling the costal margins again resumed a perfectly 
sjunmetrical movement. 

This phenomenon is also seen in subphrenic abscess. The first 
patient of this kind the -writer observed was a man who had had gall- 
stones, was operated, returned home with what seemed a satisfactory 
convalescence, and reentered the hospital two months afterward 
ivith fever and air hunger. The entire right thorax was flat on per- 
cussion from the clavicle to the costal margin. There was a large 
subphrenic abscess which had ruptured into the pleural cavity, and 
the liver was displaced nearly a hand’s breadth below the costal 
margin. In spite of total want of pulmonary ventilation on the 
right side the right costal margin moved laterally much farther than 
the costal margin of the left side, where there was no disease of the 
lung or pleura. This exaggerated outward movement of the costal 
margin on the affected side suggested an impairment of the dia- 
plu’agmatic influence on the movement of the costal margin, either 
because the arch of the diaphragm on that side was greatly accentu- 
ated by the subpluenic abscess or because of a myositis of the 
muscular leaf of the right side. 

Since this experience the writer has known of five cases of sub- 
phrenic abscess, all of which were attended with dulness on per- 
cussion, impaired tactile fremitus and bronchial breathing over the 
base of the right thorax. In all of these cases the diagnosis of sub- 
phrenic abscess was made solely on the fact that the costal margin 
of the affected side moved farther away from the median line than 
did the costal margin on the healthy side. However, in the course 
of the formation of a subphrenic abscess, should the diaphragm be 
displaced in an upward direction, the pleural sinus obliterated, and 
sjmechia between the diaphragm and the thoracic wall take place, 
then a new point of attaclunent would be formed, so that the effec- 
tive part of the diapluagm on the right side, namely, that portion 
which extends from the central tendon to the point of sjmechia, would 
have a flattened plane on its upper surface, and instead of the costal 
margin mo\dng farther away from the median line during inspiration 
it would move toward the median line. This actually occurred in 
one case of subphrenic abscess which recently came to operation on 
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the surgical side of Lakeside Hospital, The costal margin of the 
right side moved toward the median line during inspiration. A 
differentiation of thoracic empyema was. made as against subplirenic 
abscess, but at operation a subpln-enic abscess was discovered. So 
far as could be learned at operation the diaplwagm was fixed to the 
thoracic wall, and it was evidentlj' tliis fixation wliich gave the mis- 
leading sign. 

The only supraphrenic or intrathoracic disease which thus far has 
been observed to give an increased outward movement of the costal 
margin of the affected side is massive collapse of the lungs. In 
massive collapse of the lungs we have an acute shrinkage of a large 
portion of lung without preliminary disease of the affected liing. 
It has been frequently observed to occur in the lower lobe of each 
side; and when the lower lobe or both lobes of one side are involved, 
diminution in volume of the lung is unaccompanied by synechia 
between the lung and the chest wall or between the chest wall and 
the diaphragm. This is a rare occiurence and it was little observed 
prior to the war. With massive collapse of the lower lobe or the 
entire lung of one side the diapliragm is greatly increased on its 
upper surface, and although during inspiration there may be no 
lessening of the vigor of activation of the diaplrragm on the affected 
side, its influence on the movement of the costal margin vdll have 
been lessened, and consequently, with lessening traction of the 
diaphragm on the costal margin, its outward movement will be 
accentuated. 

This is a very valuable diagnostic point in diagnosis of massive 
collapse of the base of the lung. With massive collapse of the base 
there will be marked dulness and high-pitched bronchial breatliing, 
with an increased outward movement of the costal margin of the 
affected side. The differential diagnosis vdll, of course, lie between 
subphrenic abscess and collapse of the lung, but in collapse of the 
lung one can make out other evidences of diminished volmne of the 
affected lung. Not only will the diapliragm be displaced in an up- 
ward direction, but the heart and mediastinum will also be displaced 
toward the affected side. In cases of chronic fibroid disease of the 
lungs we usually have synechia between the diaphragm and the 
chest wall. The lung is diminished in volume and increased in 
density, and there is fixation of the leaf of the diapliragm to the 
thoracic wall. Here we have not only an upward displacement, but 
also an upward fixation of the diaphragm, and for this reason chronic 
fibroid disease of the lung is accompanied by diminished excursion 
of the costal margin or the costal margin is moved toward the median 
line during inspiration. Should fibrosis and contraction of the base 
of the lung be unaccompanied by obliteration of the pleural sinus 
or synechia between the diaphragm and the chest wall, then, of 
course, we would have exactly the same physical signs that occiir 
in massive collapse. Wherever this question of differential diagnosis 
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occui’s we have, of course, the previous liistory to guide us in the 
differentiation. So thus far collapse of the lower lobe of the lung is 
the only condition in which the costal margin acquires an increased 
outward movement during inspiration. Captain M. A. Blankenhorn, 
of the A. E. F. in France, had ample opportunity to make this 
observation, and he assures me that the increased outward move- 
ment of the costal margin on the affected side was one of the most 
striking and helpful diagnostic points in making the diagnosis. The 
essential physical condition for bringing about this unilateral in- 
creased movement of the costal margin is a diminution in volume of 
the lower lobe of the lung unaccompanied by s\mechia between the 
diaphragm and the chest wall. 

The Costal Margin of One Side MoyEs Toward the Median 
Line. When the costal margin of one side moves toward the median 
line during insphation and the other side moves in an outward 
direction it means that the diaphragm on the affected side has gained 
the mastery of the costal margin. This will occur when the dia- 
phragm is sufficiently depressed or when the intercostal muscles of 
the same side are paralyzed. ’When the dominance of the diaphragm 
is due to paresis of the intercostals of one side on account of spinal 
cord disease, there is, of course, no evidence of intrathoracic disease, 
and not only the ends of the affected rib move toward the median 
line during inspiration, but the entire arc of the rib will fail to move 
or will be retracted during inspiration. Unilateral retraction of a 
costal margin, that is, an entire unilateral movement toward the 
median line during inspiration, is not a pathognomonic sign of 
pneumothorax or pleurisy with effusion. It is merely an evidence 
of the lessening of the normal curve of the phrenic leaf. It does 
not matter whether the diaphragm is convex on its upper or on its 
lower surface. In either case the phrenic control of the costal 
margin is lost. And what is still more significant, it does not matter 
whether the plirenic leaf of the affected side moves upward or down- 
ward during the inspiratory act; the costal margin will move away 
from the median line if there is sufficient curve to the diaphragm 
to lose the mastery of the costal margin. This is seen in large 
effusions into the pleural cavity and also in pneumothorax when the 
contained air has a pressure above that of barometric pressure. An 
instance of right-sided pneumothorax, with positive pressure in the 
pleural cavity and concavity of the upper surface of the diaphragm, 
was very plainly visible under the fluoroscope. During inspiration 
the diaplrragm on the right moved upward and on the left moved 
downward. The costal margins on both sides moved away from the 
median line, but on the right side there was lessened movement in an 
outward direetion. The liver moved upward during inspiration. 
When the air-pressme was released by paracentesis so that baro- 
metric pressure prevailed in the pleural cavity, there was no excur- 
sion of the diaphragm during inspiration, but the costal margin of 
the right side moved strongly toward the median line. 
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In tlu'ee instances of large accumulation of fluid in the pleural 
cavity the spleen was displaced well below tlie costal margin, tlie 
whole left thorax was flat to percussion and tactile fremitus was 
absent, the respiratory sounds had a bronchial character and there 
was marked whispered pectoriloquy. The costal margin of the left 
side moved in an outward direction, but much less than on the right 
side. With a large accumulation of pus in the pleural cavity one could 
not see the plane of tlie diaphragm as in the case of pneumothorax. 
However, ovdng to the fact that the entire pleural cavity showed 
evidences of effusion, paracentesis was performed and two pints of 
fluid were removed from the pleural cavity. Then the costal 
margin of the affected side was seen to move strongly toward the 
median line during inspiration. The pleural cavity was aspirated 
as completely as possible and tlie costal margin again moved in an 
outward direction, although it did not move as far as the costal 
margin of the opposite side. 

These experiences prove two very important points: One is tliat 
the direction in which the costal margin will move does not depend 
upon the position of the diaphragm but on the curve of its plane. 
The result is quite the same whether the convexity is on the upper 
or lower surface. These experiences also prove that the outward 
movement of the costal margin of the affected side does not depend 
on the descent of the viscera during inspiration. As was seen in the 
case of pneumothorax, when the liver moved upward during inspira- 
tion the movement of the right costal margin was away from the 
median line. 

All these signs may sometimes fail us m making a diagnosis. For 
instance a woman recently under my observation had a subphrenic 
abscess of the left side, vdth fetid empyema, attended with the 
evolution of gas in the pleural cavity. The patient had all the signs 
of pyopneumothorax and the costal margin of the affected side 
moved outward during inspiration. An operative procedure was 
undertaken; the eighth rib was resected in tlie axillary line, fetid 
pus in large amounts was evacuated and a marked convexity of the 
diaphragm could be clearly seen. Paracentesis through the dia- 
phragm revealed a large subplrrenic abscess. Now, in this instance 
we had a combination of subphrenic abscess vdth pyopnetunothorax 
of the same side. The position of the diaphragm, so far as we could 
determine, was pretty nearly that of the normal arch; so the loss of 
movement of the costal margin on the affected side was due entirely 
to the want of ventilation of the lungs and the consequently impaired 
movement of the ribs in their entire extent, but what movement of 
the costal margin was apparent was in an outward direction. 

Unilateral Bronchiolae Spasm. A patient _ with chronic 
bronchitis and emphysema and frequently recmring attacks of 
bronchiolar spasms had an attack of asthma in which the costal 
margin of the left side moved toward the median line, but the right 
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costal margin moved outward. The patient was given adrenaliiij 
as on many former occasions, and its administration was. followed by 
prompt relief of the asthma; directly the bronchiolar spasm ceased 
there was symmetrical outward movement of both costal margins. 
Unilateral bronchiolar spasm is a very unusual clinical experience, 
but this man gave us several exhibitions of this phenomenon, and 
in each instance the attack was relieved by adrenalin just as readily 
as when he had bronchiolar spasm throughout the lung. 

When we are dealing with inspiratory retraction of the costal 
margin of one side, due to intrathoracic disease, a complete diagnosis 
is, of course, not directly implied, but we can be sure that the 
diaphragm has gained control of the costal margin. There is, 
however, an exception to this rule, and that is synechia between the 
diaphragm and the thoracic wall. If the pleural' sinus is obliterated 
and the diapliragm has an attachment directly on the thoracic wall, 
then the insertions at the costal margin will no longer play a role in 
the control of the costal margin movement. Under these circum- 
stances there will, of course, be no descent of the diaphragm, 
although the under smface of the arch of the diaphragm will be greatly 
accentuated in an upward direction, but the effective portion of 
the diaphragm will be that portion which lies between the central 
tendon and the synechia with the thoracic wall. Therefore the 
effective portion of the diaphragm may be horizontal when the' 
concavity of the under surface is greatly increased. Under these 
circumstances the hypochondrium and costal margin will be drawn 
toward the median line during inspiration, although the leaf of the 
diaphragm on the affected side will occupy a much higher position 
than normally. 

This movement of the costal margin can easily be shown experi- 
mentally on the dog by suturing the leaf of the diaphragm to a rib 
in the axillary and anterior axillary lines. This new fixation of the 
diaphragm will cause the costal margin to move toward the median 
line during inspiration. When the sutures are released the costal 
margin will again resume its outward movement. With this simple 
procedure the exact conditions of obsolete pleurisy with synechia 
between the diaphragm and the chest wall are reproduced. 

Disparity of Movement Between t he Inner and Outer 
Portions of the Costal Margins. The curve of the diaphragm 
varies in its different portions. The muscular fibers of the dia- 
phragm which take their origin from the central tendon, and which 
are inserted along the costal margin from the costal angle to the 
eighth costal cartilage, have a much less convexity than the fibers 
from the lateral and posterior portion of the diaphragm which are 
inserted on the costal margin from the eighth rib downward and 
outward. In studying movements of the costal margin it is essential 
not only to observe the direction of movement and sjonmetry of 
movement near the subcostal angle but also to observe tlie move- 
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ment of the costal margin below and external to the end of the 
eighth rib. Should the pericardial sac be enlarged or should there 
be globular enlargement of the heart the subcardial portion of the 
diapliragm will be depressed. The anterolateral portions of the 
diapliragm have much less curve than the lateroposterior portions, 
and for this reason it requires much less depression of that part of the 
diaphragm to give its respective fibers mastery of the costal margins 
where they are inserted. In pericarditis with effusion, when the 
fluid accumulates in sufficient quantities to be a factor in circulatory 
-disturbances, the subcostal angle will be sjmimetrically narrowed 
during inspiration. The costal margins on both sides, from the 
angle to the eighth rib, will be drawn toward the median line, but 
below and external to the eighth rib the costal margins on both sides 
will move away from the median line. 

We have had many opportunities to confirm this in patients with 
periearditis with effusion and in cases of mitral stenosis and myocar- 
ditis. Tubercular pericarditis gives a particularly good opportunity 
to confirm this observation. These patients require repeated para- 
centesis of the pericardial sac. When there is a large accumulation 
the subcostal angle will narrow symmetrically during inspiration, 
and as fluid is withdrawm the angle will resume its normal widening; 
with reaccumulation of fluid a return to inspiratory narrowing is 
• again observed. This phenomenon is of considerable service in 
estimating the significance of pericardial effusion. In pericarditis 
with effusion attended by inspiratory widening of the subcostal 
angle there is no indication for paracentesis for relief of pressm-e 
within the pericardial sac. There maj'^ be other reasons for para- 
centesis, such as establisliing drainage, but Ave may be qiute sm’e 
that relief of pressure is not demanded so long as there is inspiratory 
widening of the subcostal angle. 

In children, whose diaphragms are flatter than in adults, a very 
moderate globular enlargement of the heart, as seen in mitral sten- 
osis, is quite sufficient to cause inspiratory narroAving of the subcostal 
angle. It is not an uncommon experience to find in elderly persons, 
in combination Avith myocardial and vascular disease, a chronic 
bronchitis and emphysema. Under these circumstances one may 
be sometimes left very much in doubt in an interpretation of the 
significance of pulmonary disease and cardiac disease as sources of 
respiratory discomfort. Under these circmnstances the percussion 
of the borders of the heart is attended with some difficulty, but if 
there is an inspiratory narroAAung of the subcostal angle and the 
costal margins on both sides below and external to the eighth rib 
moAm in an outAvard direction we may be quite sure that the patient’s 
air hunger is due more to cardiac disease than to pulmonary disease. 

If the pulmonary emphysema Avere suflBcient to cause air hunger 
when the patient is at rest the costal margins in their entire extent 
would move toward the median line. This obserA'^ation has been 
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confirmed in many instances by seeing the entire costal margin 
resume a movement in an outward direction after the employment 
of adequate doses of digitalis, although the physical signs of emphy- 
sema remained the same. 

Thus far I have found only one exception to this rule, in a case of 
pericarditis with eftusion, where there was synecliia between the 
epicardium and pericardium over the anterolateral aspects of the 
heart, and there was a sacculated purulent pericarditis which was 
restricted to the posterior aspect of the heart alone. In this case 
the subcostal angle did not narrow during inspiration, although 
seemingly at autopsy there was a sufficient amount of fluid in the 
pericardial sac to cause it. 

Asymmetry in the Movement of the Subcostal Angle when 
THE Lower and Outer Portions of the Margins Move Later- 
ally DURING Inspiration. The most common exhibition of asym- 
metrical movement of the subcostal angle is seen in enlargement of 
the left side of the heart when the right auricle is not enlarged and 
the right ventricle does not share equally with the left ventricle in 
its enlargement. Aortic valve stenosis and insufficiency may be 
attended by marked enlargement of the left ventricle while the right 
ventricle retains its normal size. Under these circumstances if the 
subcostal angle is observed it will be seen that the left border from 
the angle to the eighth rib will move less in an outward direction 
than the symmetrical portion on the right side, and the left side may 
be drawn toward the median line during inspiration as the symmetri- 
cal portion on the right sid.e moves outward. Patients with left- 
sided lesions of the heart who have developed incompetency, with 
dilatation of the right ventricle and right auricle, will exhibit 
symmetrical narrowing of the subcostal angle during the period of 
incompetency, but after rest and digitalis it will be seen that the left 
margin will continue to move toward the median line but the right 
margin will move outward. 

The only instances thus far that I have encountered in which the 
right ventricle and right auricle were greatly dilated without enlarge- 
ment of the left heart were in soldiers at a casualty clearing station 
during the period of pulmonary edema from phosgene-poisoning. 
These patients developed acute dilatation of the right ventricle and 
right auricle without enlargement of the left heart, and consequently 
the costal margin of the right side from the angle to the eighth rib 
moved toward the median line during inspiration, whereas the left 
side retained the normal outward movement. After the administra- 
tion of adequate doses of digitalin, that is, grain hjqioderraically, 
the right heart regained its normal size and the subcostal angle 
resumed its normal symmetrical inspiratory widening. This was, 
of course, in patients who had only moderate emphysema with 
pulmonary edema and did not have broncliiolar spasm. 

Careful study of the relative movements of the upper and inner 
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portions of the two costal margins is a very great aid in estimating 
the relative size of the left and right sides of the heart, unless there 
should be an increase in the intra-abdominal pressure to prevent 
depression of the subcardial portion of the diaphragm. 

During the past summer a patient was admitted to Lakeside 
Hospital suffering from acute septic endocarditis. There were no 
evidences of enlargement of either the left or right side of the heart, 
but the diagnosis of septic endocarditis without localization was 
made on account of the successful culture of pneiunococci from the 
venous blood. In the absence of any evidences of localized infection 
elsewhere in the body the diagnosis of endocarditis was made by 
exclusion. At autopsy septic thrombi were found on the tricuspid 
valve and pulmonary’’ valve and also tlrrombi on the wall of the 
pulmonary artery about one-fourth inch above the site of the valve. 
Although this was primarily an endocarditis involving the tricuspid 
and pulmonary valves the left ventricle and right ventricle retained 
their normal size. 

Paralysis of the intercostal muscles vill also cause as.Mnmetry 
in the movement of the subcostal angle. A patient had severe 
sjTingomyelia, with kyphoscoliosis of the dorsal vertebrje, marked 
atrophy of the trapezii and all the scapulohiuneral muscles, moderate 
atrophy of the muscles of the arms and pronounced atrophy of the 
muscles of the forearms and intrinsic muscles of both hands. The 
upper left thorax was stationary during inspiration. There was no 
inspiratory excitrsion from the first to the seventh rib inclusive, but 
from the eighth to the twelfth ribs inclusive there was a normal 
inspiratory excursion. From the subcostal angle to the eighth 
costal cartilage of the left side the border moved toward the median 
line during inspiration. From the eighth rib dovmward the costal 
margin moved outward during inspiration. This asjTnmetry of 
movement was interpreted as due to paresis of the upper intercostal 
muscles of the left side. It was quite conceivable in a patient who 
had an extensive syringomyelia of the cervicodorsal cord. 

Another patient, a young woman, aged twenty years, at fointeen 
years of age had had an attack of poliomyelitis which left her Avith 
permanent paralysis and atrophy of the forearms, intrinsic muscles 
of both hands and scapulohiuneral muscles of both sides; also the 
thigh and leg muscles were extensively involved. On the right side 
from the second to the seventh rib inclusive there Avas marked retrac- 
tion of the ribs during inspiration. The eightli rib was stationary, 
but from the ninth to the tAvelfth rib there was an inspiratory move- 
ment in a normal direction. The costal margin of the right side, 
from the angle to the eighth rib, moA’-ed toAvard the median line Avith 
inspu-ation; and although the ninth rib Avas firmly attached to the 
costal border, from the ninth to the twelfth the costal margin moved 
aAvay from the median line during inspiration. This asymmetry- 
of movement in the inner portions of the costal borders AA^as inter- 
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preted as due to paralysis of the upper seven intercostal muscles of 
the right side. This lesion was apparently acquired at the time of 
her acute poliomyelitis. 

The following case exhibited very unusual respiratory excursion 
of the costal margin. The patient had an old syphilitic disease of 
the myocardium and aorta, and in addition to this had acquired a 
tuberculous pleurisy of the left side. On entering the hospital it 
was found that during inspiration the right costal margin, from the . 
angle to the eighth rib, moved toward th.e median line, and the left 
costal margin, from the angle to the eighth rib, moved very slightly 
away from the median line. The lower and outer part of the right 
margin moved away from the median line and the lower and outer 
portion of the left side moved toward the median line. After 1800 
c.c. of bloody and turbid serum were removed from the left thorax, 
the entire right costal margin moved away from the median line 
during inspiration and so did the entire left costal margin, but it was 
observed that the upper and inner part of the left costal margin 
moved less in an outward direction than the margin of the right 
side. After the flnid had been removed a roentgen-ray pictme 
revealed enlargement of the ascending and transverse arch of the 
aorta. The heart occupied a transverse position, but the base of the 
heart did not come to the right of the sternum. The diapliragm of 
the left side revealed a silhouette much higher than that on the right 
side and there was marked thickening of the pleura over the entire 
left side. Our interpretation of the excursion of the costal margins 
when he entered the hospital was that the retraction of the upper 
and inner portions of the right costal margin was due to depression 
of the right anterolateral portion of the diaphragm on account of the 
great cardiac displacement to the right. Prior to the thoracic para- 
centesis the right border of the heart came nearly to the right nipple 
line, and after paracentesis, when the heart came back to the normal 
position, the entire right border resumed its normal inspiratory 
excursion. On the left side the lower and outer portion of the costal 
margin resumed a normal outward movement during inspiration 
after the fluid had been withdrawn from the chest, but the upper and 
inner portion of the left costal margin retained about the same 
inspiratory movement before and after paracentesis on account of 
synechia between the anterolateral portion of the diapliragm and the 
thoracic wall, and tliis sjnechia did not permit the anterolateraP 
portion of the diaphragm to be depressed when the pleural effusion 
was present, nor did it rise after the fluid was aspirated. This 
rather bizarre movement of the costal margin is described because 
it illustrates how accurately the curve of the diaphragm in its dif- 
ferent portions is reflected by the inspiratory movement of the costal 
margins where the affected parts of the diaphragm are inserted. 

Stodmary. a smnmary of the whole matter is that in interpreting 
the inspiratory movements of the costal margins one must study the 
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symmetry and asymmetry not only of the entire costal margins but 
of the inner and outer portions of each costal margin. Movements 
of the costal margins are modified vdth changes in the cmve of the 
plane of the diapliragm, by paresis of either the diaplnagm or the 
intercostal muscles and by synechia between the diaphragm and the 
thoracic wall. Such studies improve the accuracy with wliich one 
difierentiates between infraplirenic and supraphrenic disease, and 
enable one also to estimate the conformation of the heart and the 
size of the pericardial sac and to differentiate between lesions wliich 
cause phrenic displacement and those which do not modify the plane 
of the diaphragm. 


EARLY LESIONS IN THE GALL-BLADDER.^ 

By Wm. Carpenter MacCarty, M.D., 

AND 

J. R.. Corkery, M.D., 

SECTION OF SUnOICAL PATHOLOGY, MAYO CLINIC, ROCHESTER, MINN. 


The study of early pathological conditions in the gall-bladder 
has been gi'eatly facilitated by cholecystectomy, an operation which 
many surgeons have deemed advisable in preference to cholecyst- 
ostomy. In their experience many patients in whom the organ 
had been drained returned to them with symptoms unrelieved. 
The desired relief in such cases seems to liave been accomplished, 
at least in a much higher percentage, by the secondary complete 
removal of the organ. This experience witli such cases following 
a secondary cholecystectomy has led, in the last five years, to tlie 
custom of prunary cholecystectomy in preference to cholecystostomy 
in patients with a visible lesion and also in some patients in whom 
there is no visible gi’oss pathology but a definite clinical picture 
pointing to this organ, plus enlargement of lymphatic glands along 
the ducts. 

From January 1, 1913, to January 1, 1919, 4998 gall-bladders 
were removed at the Mayo Clinic. Of these, 4824 (96 . 5 per cent.) 
showed unquestioned gross pathological lesions (Table I). 

'In this series of conditions it may be seen there were 157 with 
slight lesions and 17 grossly “normal,” most of which showed 
definite changes in the villi on examination with a high-power 
dissecting microscope or in microscopic sections. 


’ Presented before the American Gastro-enterological Association, Atlantic Citj’, 
June, 1919. 
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CLASSIFICATION OF 4998 GALL-BLADDERS. 

Specimens. 


1. Cholecystitis catarrhalis acuta 17 

Cholecystitis catarrhalis acuta, with “strawberry” appearance . 9 

2. Cholecystitis catarrhalis subacuta 112 

3. Cholecystitis catarrhalis chronica 2021 

Cholecystitis catarrhalis chronica, with “strawberry ” appearance 948 

Cholecystitis catarrhalis chronica, with adenoma in the wall . 1 

Cholecystitis catarrhalis chronica, with accessory fundus . . 1 

Cholecystitis catarrhalis clironica, with diverticula .... 4 

Cholecystitis catarrhalis chronica, with old perforation ... 1 

Cholecystitis catarrhalis chronica, with very slight lesion . . 38 

Cholecystitis catarrhalis chronica (?) 157(3.10%) 

4. Cholecystitis catarrhalis paphlomatosa 212 

Cholecystitis catarrhalis papillomatosa, with “strawberry” ap- 
pearance .i. 129 

Cholecystitis catarrhalis papillomatosa, wdth “strawberry” and 

cystic appearance 1 

Cholecystitis catarrhalis papillomatosa, with a diverticulum . 1 

Cholecystitis catarrhalis papillomatosa, subacuta .... 1 

Cholecystitis catarrhalis papillomatosa, malignum .... 1 

Cholecystitis catarrhalis papillomatosa, malignum (?)... 1 

5. Cholecystitis catarrhalis carcinomatosa 22 

Cholecystitis catarrhalis carcinomatosa (?) 1 

0. Cholecystitis chronica' 900 

Cholecystitis chronica, with honeycomb appearance .... 8 

Cholecystitis chronica, with perforation of wall 1 

Cholecystitis chronica, with calcification of wall 1 

7. Cholecystitis chronica cystica 112 

Cholecystitis chronica cystica (empyema) 24 

8. Cholecystitis acuta 81 

Cholecystitis acuta, with perforation of wall 1 

9. Cholecystitis purulenta necrotica 168 

Cholecystitis purulenta necrotica, with ‘ ‘ straw'berry ’ ’ appearance 5 

10. Cholecystitis ulcerosa 1 

11. Cholecystitis epitheliomatosa (with gall-stones) 1 

12. “Normal” gall-bladders (gross diagnosis) 17(0.31%) 


The early changes in the gall-bladder consist of: 

1. Congestion and edema of the villi frequently associated with 
a bulbous appearance (Figs. 1, 2, 3 and 4) which, on casual gross 
examination, makes the villi appear cystic. Occasionally they are 
cystic. The mucosa in advanced stages of this congestion and 
edema sometimes presents the appearance of being covered with 
small fish-scales (Fig. 5), an appearance which is due to the presence 
of a lipoid infiltration in the stroma or epithelial cells (Figs. 6, 7 
and 8). 

2. Local or general slight degree of lymphocytic infiltration 
which ma-nifests itself only in a slight enlargement of the villi 
(Figs. 9 and 10) and a cloudy or duller appearance. 

3. Local or general slight degree of Ijonphocytic infiltration is 
seen in the mucosa alone, which might possibly be considered 
normal, since the mucosa probably contains a certain number 
of lymphocytes; but when seen in association vdth a Ijonphocytic 
infiltration in the submucosa, muscularis and subserosa (Fig. 11) 
very probably indicates a pathological condition. Such infil t.ra- 
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tion is associated with a bulbous appearance of the villi or a 
thickening of the bases of the villi (Figs. 12 and 13). 

' 4. The presence of fibrosis (Fig. 13) in the villi which usually 
are not thin and tentacular (in sections) like those of the perfectly 
normal organ. The fibrosis sometimes extends into the submucosa, 
muscularis and subserosa (Fig. 11). 



Fig. 1. — Villi of a gall-bladder in an early stage of congestion and edema. 



Fig. 2. — Villi of a gall-bladder, showing congestion and distortion in early cholecystitis. 

5. The presence of lymphocytic infiltration and fibrosis, such as 
described above, plus the presence of a finely granular or lipoid 
substance in the epithelium (Figs. 6 and 7) or ,fust below the 
epithelium in the mucosa (Fig. 8). 
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6. The presence of slight or no lymphocytic infiltration and 
fibrosis plus the presence of large spheroidal cells filled with finely 
granular lipoid substance in the mucosa and sometimes in the 



Fig. 3. — Edematous villi having a bulbous appearance and showing pale areas 
which are due to deposits of a lipoid substance in the epithelium or just beneath the 
epithelium in the connective-tissue stroma. 

submucosa (Fig. 8). These cells are similar to those which have 
been described in the so-called ‘‘strawberry” gall-bladder/® and 
in papillomas.^ This substance may not be visible grossly, but 



Fig. 4. — ^Villi in an edematous condition. 


may sometimes be detected with the high-power dissecting micro- 
scope (Fig. 3). It is the substance which gives villi in the “straw- 
berry gall-bladder and papillomas their yellow or white appearance. 



650 JIAC CMITY, CORKER Y.; EARLY LESIONS IN 'THE GALL-BLADDER 

The conditions which have been described above do not alter 
the gross exterior of the organ, nor do they alter greatly the internal 
appearance to the naked eye. 



Fig. 5. — A condition of edema of the ^dlli associated with deposits of lipoid materia 

in the epithelium and stroma. 



Fig. G. — Diagrammatic sketch, showing the location of lipoid substance in the 
epithelium. Made from a section stained with scarlet R. 



Fig. 7. — Diagrammatic sketch, showing the location of the lipoid substance in the 

cells but near the stroma. 
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Fig. 8. — Diagrammatic sketch, showing the lipoid substance in the epithelium and 

also in the cells of the stroma. 



Fig. 9. — Section through the mucosa of a gall-bladder in a mild condition of chronic 
catarrhal cholecystitis. The villi contain many lymphocytes. 



Fig.- 10. — Section through the mucosa of a gall-bladder, showing lymphocytic 
infiltration of the ^’ilIi and the underlj-ing stroma. 
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It is this group of slight patliological reactions which has made 
many surgeons, who believe that a eholecystectomy is the opera- 



Fig. 11 . — Section of the siibnnicosa of a Kail-bladder, showing 1 jTnphocy tic infiltration 

and fibrosis. 


tion of choice in cholecystitis, somewhat slow in canying out their 
belief in practice. Also, it is probably this group which is so fre- 



Eio. 12. — Section through the mucosa of a gall-bladder, showing lymphocytic 
infiltration and fibrosis in the villi. There is a glandular increase and the villi have 
lost their tentacular appearance. 


quentlj^ seen in association with stones and has led many observers 
to believe that stones occur in perfectly normal gall-bladders. 
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With our present knowledge we are not prepared to say definitely 
that such early conditions alone present sufficient symptoms to 
make a definite clinical syndrome, especially in view of the fact 
that recent studies made by one of us (MacCarty) indicate that 
such conditions in the gall-bladder are also associated with some- 
what similar changes in the extrahepatic and intrahepatic bile 
ducts, which might readily interfere with hepatic function and 
therefore produce clinical disturbances. As a matter of fact such 
patients do present some general disturbances which clinicians refer 
to under the broad heading of toxemia. 



Fig. 13. — Section through the mucosa of a gall-bladder, shou-ing lymphocytic 
infiltration, fibrosis and distortion of the villi. 

This paper has for its object the stimulation of greater interest 
and more detailed research in conditions of the bile passages which 
have heretofore been mistaken for normal. 
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THE RESULTS OF OPERATIONS FOR CHRONIC APPENDICITIS: 

A STUDY OF 555 CASES.^ 

By Charles L. Gibson, M.D., 

ATTENDING SDBGEON TO THE FIBST (COBNEDL) SURGICAI/ DIVISION, NEW YORK 

HOSPITAL. 

This study is based on two questions: (1) How often does the 
removal of a supposedly diseased appendix fail to relieve symptoms 
or improve the patient’s condition and (2) what are the reasons of 
such failures and how can we avoid them? 

Removal of the appendix is very common today. The great buUc 
of these operations is very easy and can be readily done even by 
those with little teclmical skill and a minimiun knowledge of surgical 
principles and morbid anatomy. The immediate convalescence is 
easy and the psychic results are also a faetor. The operation is 
particularly gratifjmig as a prophylactic measure when well-defined 
attacks have given anxiety lest the subject should be “caught” 
in the more serious or even tragic phases of an acute attack. 

In a second class the removal of the appendix brings relief to 
symptoms which are indirect, particularly of the digestive apparatus. 
According to Mojmihan’s dictum, most of the ulcers of the stomach 
are situated in the right iliac fossa. 

Both of the above classes furnish a legitimate and gratifying field, 
and if operations were limited to them there would be but few 
failures to record. Operations for chronic appendicitis have also 
given good results in that the operation, if conducted as an explora- 
tory operation (as it should generally be), has resulted in removing 
an appendix, normal or altered, and in remedying at the same time 
some other important morbid process. 

Unfortimately the second class is not sharply defined, and there 
is also a third and rather vague class — ^which might be called the 
sjTnptomless class — in which the removal of the appendix has 
apparently greatly benefited the patient’s general condition. 

Owing to the vagueness of this third class, numerous patients are 
subjected to removal of the appendix needlessly and recklessly. 
Consequently a certain proportion of bad results must follow to the 
natural dissatisfaction of the patient, often to his great detriment, if 
a condition really needing surgical interference (e. g., ureteral stone) 
was overlooked, and to the discredit of the profession. Witness the 
laws of a Western State which inflicts penalties for needless appendix 
operations. 

An incorrigible humorist, tlie late Dr. Alexander Jolmson, once 
answered a layman’s inquiry as to the functions of the appendix 


* Re.nd before the New York .Ac-idemy of Medicine, J.nnuarj' 15, 1920. 
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by saying: “It contributes largely to the support of a noble 
profession/' Many a truth is spoken in jest, but I dislike to think 
of oiu profession being either the principal or accessory to such a 
joke, and in this paper I hope to demonstrate what we have done 
in our hospital service toward lessening the opportunities for such 
jibes. 

The thoughtful and conscientious element of the profession has 
for some time recognized that appendix operations not infrequently 
give bad results; but there has not been enough frank confession of 
these results or systematic attempts to obtain a remedy. It is 
natm-al and legitimate to err on the side of safety, and it is a fearful 
thing to tell a patient he has no reason to worry over his appendix 
and have the patient subsequently go through a severe acute 
operation or possibly die. Perhaps it will be better to resign our- 
selves to doing a certain number of these needless operations for the 
sake of safety. I believe we can reduce them by more painstaking 
methods of study of such conditions, particularly of the more 
common sources of error. 

One great help is the study of results. Soon after the establish- 
ment of my follow-up system^ in my service at the New York 
Hospital, in 1914, it became painfully evident that we were getting 
too many unfavorable reports in om* clironic appendicitis cases, 
and measures were instituted along the lines to be described later 
for this improvement. The preparation of a formal study of a large 
number of conditions was delayed by war conditions, and it was not 
until this paper was undertaken that the full significance of many 
of the features necessary for improvement was realized. . 

Table I shows that of late our results have been much better. 
Also the greater degree of exploration we are now making by 
abandoning the small or interval incisions. We are also doing 
either fewer operations for clironic appendicitis or operating on 
cases under a different and correct diagnosis. 


TABLE i. 

Per cent, of 

No. of Per cent. MoBwney 

Year. cases. unsatisfactory. incisions. 

1913 70 28 74 

1914® ■ 63 23 65 

1915 98 28 21 

1916 100 26 36 

1917 119 24 35 

1918 84 20 14 

1919 (6 months) 21 11 10 


This paper is based on a study of 555 patients in the ward (no 
private) service of the First Surgical Division of the New York 

® Annals of Surgery, September, 1916, No. 3, vol. Ixiv; December, 1919, No. G, 
vol. Ixx. 

^ After my follow-up system had been in effect a year the McBurney incisions 
dropped notably. 
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Hospital, January 1, 1913, to July 1, 1919. Of this number we have 
no record of 126 patients.^ We have good reasons, to be stated 
later, for helievmg that our best results were obtained in the patients 
who failed to report, consequently the basmg of end-results on only 
the 426, restricting the reported number, makes the results seem 
worse than they really are. 

We have preferred to take the facts as they appear in our records 
rather than yield to the temptation of juggling of figures in any way. 
Several of our cases are obviously not cases of clironic appendicitis, 
the main operation being something else, but the discharge cards 
read (as a result of carelessness) “Chronic appendicitis,” and are so 
recorded. (The service was kept going vdth great difficulty during 
the war.) The work has been done by myself, tlie two associate 
surgeons, Drs. J. M. Hitzrot and B, J. Lee; Dr. C. E. Farr, assistant 
surgeon, and, for a short period, by Dr. L. A. Wing. 

For tlie sake of clearness the cases have been divided into five 
categories : 

Class A (259). Excellent. Patients who on reexamination 
present no complaints whatsoever. 

Class B (65). Satisfactory. No complaints pointing to their 
former condition, but have some minor complaint. 

Class C (102). Unsatisfactory. Patients who have not been 
improved. 

Class D (126). Unhmcn. 

Class E (3). Deaths. 

All classes have been studied under the same headmgs. Table II 
gives a summary of tlie principal findings common to all classes. 

We note tliat the age distribution seems to be about the same 
in all classes, the largest percentage of operations being performed 
on patients between the ages of twenty and thuty. It will be noted 
also that the unsatisfactory cases were the ones averagmg the longest 
stay in the hospital. This fact probably means that their cases 
were obscure and reluctance was felt to' operate on them without 
sufficient observation. 

Under “Special Examinations” we mean more particularly gastric 
analyses and bismuth series of the gastro-intestinal tract. There 
is not much difference in any of these classes, the lowest being the 
unknown, occurrmg largely in our first year before we had systema- 
tized our hospital service. 

By “Further Exploration” is meant that a record exists in the 
history of the operation that investigations of the abdomen were 
made besides the removal of the appendix. Considerably less of 
this exploration apparently wasjnade in the classes “Satisfactory” 
and “ Unknovm,” probably owing to the very obvious pathological 

Many of those arc 1913 patients who could not be traced after a period longer 
than the usual three months, 
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condition of the appendix as noted in the percentage of those 
conditions found. 


TABLE II. 



Excellent, 
per cent. 

Satisfactory, 
per cent. 

Unsatisfac- 
tory, 
per cent. 

Unknown, 
per cent. 

Male^ 

70 

■91 

16 


Female 

56 


28 


Nationality (English speaking) . 

43 

49 

29 

38 

Age: 





1 to 10 years 

1 

2 

2 

2 

•10 to 20 “ 

29 

23 

27 

22 

20 to 30 “ 

46 

56 

48 

52 

30 to 40 “ 

17 

12 

15 

20 

40 to 50 “ 

5 


4 

2 

50 to 60 “ 

2 


1 

2 

60 to 70 “ 



3 


History of well-defined attacks . 

51 

51 

35 

47 

Analysis of chief symptoms: 





Pain, R. L. Q 

50 

35 

30 

50 

Pain and vomiting 

15 

15 

13 

16 

Pain in epigastrium .... 

7 

5 

9 

6 

Pain and constipation .... 

9 

25 

‘8 

5 

Average number of days spent in 





hospital before operation . 

2.57 

2.53 

3.19 

2.30 

Special examinations 

46' 

54 

56 

36 

Kind of incision: 





McBurney 

37 

22 

31 

52 

Large 

63 

78 

69 

48 

Appendix pathological .... 

85 

75 

63 

77 ' 

Further exploration 

52 

83 

73 

52 

Complications . 

22 

38 

22 

18 

Subsequent admission .... 

2 

0 

25 

2 

Subsequent operation .... 

1.5 


5 

2 


By “ Complications” we mean the existence or remedying of other 
conditions whether intra-abdominal or not. 


® The percentage of satisfactory cases was 72 per cent, for women, 88 per cent, 
for men. 

® Diagnosis more obvious in lesser number of tests. Notes have all been more 
precise in the more recent years since we have learned the necessity of precision of 
data. 
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POINTS OF SPECIAL INTEREST IN EACH CLASS. 

Class A. Excellent, 259. ' 

The larger proportion of males. Men have fewer conditions to 
obscure the diagnosis. There are more men carrying a reaUj* 
diseased appendix. Of our 820 operations for acute appendicitis 
64 per cent, were men. 

Larger proportion, as in Class B, of English-speaking people (who 
are in a minority in the New York Hospital) . As tlie greatest single 
factor in diagnosis is a clear and reliable history we are much handi- 
capped by the limitations of speech and intelligence of om patients. 
The larger proportion of histories giving definite pain, 50 per cent., 
in the right lower quadrant. 

Definite record of the removal of an obviously pathological 
appendix, 85 per cent., compared to the 63 per cent, in tlie imsatis- 
factory Class C. These findings are dictated in the operating room 
in the hearing of the assistants and onlookers. 

Only 2 per cent, of these patients were readmitted (for other 
conditions), while 25 per cent, of unsatisfactory. Class C, came back. 

Class B. Satisfactory, 65. 

Class B shows substantially the same features, but is less marked 
as regards the three main features, per centage of males, pathological 
appendix and* pain in R. L. Q. It is in this class of cases that we 
may have occasionally overlooked some cause for their minor 
complaints. 


ANALYSIS OF POSTOPERATIVE COMPLAINTS. 

No. of 


Complaint. cases. 

Constipation 29 

Gynecological conditions 6 

Pain elsewhere 3 

Backache 4 

Bladder trouble 2 

Pain in scar 4 

Indigestion ... .... 6 

Vague complaints 11 


Of the group classed as satisfactory, but exhibiting minor com- 
plaints, we note the largest (with the exception of constipation), 
11 cases, as absolutely vague, such as “having a burning sensation 
when she wears corsets.” Six are gjuiecological troubles, such as 
leucorrhea and lacerated cervix. A little pain in scar or slight 
indigestion make up the next largest groups. 

Class C. Unsatisfactory, 102. 

This is the class wLich is really the subjeet of tlie paper and 
deserves the fullest analysis. All reasonable efforts were made to 
have the patients subject themselves to more examinations, par- 
ticularly tliose bearing on sjTnptoms\ complained of, e. g., gastric 
analyses and roentgen ray for gastro-intestinal conditions, also 
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roentgen ray of the urinary tract. Twenty-five per cent, were 
persuaded to reenter the hospital for observation. The results are 
shown in Table III. 

TABLE TII. — SUBSEQUENT ADmSSIONS AND OPERATIONS, 26. 

Gastroptosis, 3 cases. All cases had gastric analysis and bismuth 
series. 

Neurasthenia and rheumatism, 1 case. 

Postoperative constipation, 1 case. Gastric analysis. 

Readmitted for bismuth series, negative result, 4 cases. 

Adhesions of peritoneum, no operation, 5 cases. 

Five cases had bismuth series. Negative, with exception of one 
case, which showed possibly slight gastroptosis. 

Adhesions of peritonemn, operation, 3 cases. 

1. Operation showed adhesion of omentum to scar. Adhesion 
divided. Six months after second operation patient still complained 
of indefinite pain on the right and the left side of the abdomen. 

2. Operation showed adhesions of the peritoneum and abscess of 
the colon. Nine months after this operation the patient was again 
admitted, with diagnosis of adhesions. Operation thought inad- 
visable. 

3. Two operations for adhesions. First fourteen months after 
appendectomy, second a year and seven months later. Readmitted 
a third time, with same diagnosis, but operation was thought 
inadvisable. 

Removal of cystoma of right ovary, 1 case. “Neurasthenic 
wreck.” 

Cholecystectomy for cholelithiasis, 1 case. Six months after this 
second operation the patient came back, complaining of symptoms 
which point to adhesions. 

Roentgen ray of sacro-iliac joint suspicious of arthritis, 1 case. 

Roentgen ray of kidney negative, 3 cases. 

Possible ulcer of stomach, 2 cases. 

Bismuth series and gastric analysis. 

Readmitted for investigation, diagnosis unknown, 1 case. Gastric 
analysis. . , ’ 

This series of readmission cases (the severer) showed therefore: 

Four cases of gastroptosis (3 cases had pathological appendix). 

Four presumptive postoperative adhesions. 

One cholelithiasis. 

One cystoma of ovary. 

Three definite trouble from adhesions as proved by operation 

We may say, therefore, that mistakes were made in not looking 
for or missing the cholelithiasis and the ovarian cyst> and that it 
was probably a mistake to have operated at all on the cases of 
gastroptosis. 
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It is impossible to judge whether adliesions are due to original 
conditions or to the appendectomy. Turning in of the stimip of the 
appendix, as is our custom, leaves a minimum of irritation, but I 
have seen severe adhesions following. 

In patient’s not reentering the hospital further study and examina- 
tions were unsatisfactory. Many flatly refused any form of exami- 
nation, particularly those subjecting them to discomfort and loss 
of time. Expense was also a drawback, as these patients are required 
to pay for their roentgenray examination. As a consequence we 
are quite often unable to get an intelligent impression of the results, 
particularly in distinguishing ordinary kicks and neurotic manifes- 
tations. 

Table IV shows the grouping of complaints, with data as to sex 
and condition of appendix: 


TABLE IV. 


Unsatisfactory (chief complaint after 

Male. 

Condition of 
appendix. 

Female, 

Condition of 
appendix. 

operation) . 

Path. 

Not 

path. 

Path. 

Not 

path. 

Pain in region of gall-bladder 

1 


1 

2 

2 


Pain over right kidney 

Diarrhea 

1 


1 

2 

1 

1 

Pain in epigastrium .... 
Great many vague pains and 

4 

.3 

1 

3 

2 

1 

symptoms 

5 

4 

1 

IG 

8 

8 

Diastasis of recti 

.Severe pain just below umbilicus . 
Wound still discharging 

Severe pain in right side, especially 

1 

1 

1 

1 

1 

. . . 

' 

1 

during menstrual period 




3 

3 


Pain in appendix region 

Pain in right lumbar region and 

1 



10 

14 

5 

discomfort about scar . 




1 

1 


Abdominal pain and cramps . 

1 


1 

6 

3 

3 

Pain both sides of abdomen . 

... 



1 

1 


Pain in region of splenic flexure . 
Feels sick, loss of weight, appetite 



’ 

1 


1 

poor and bowels bad 

Pain on left side, headache, poor 

... 



1 


1 

appetite 




1 

1 


Nausea and loss of weight 
Constipation, poor appetite, pain 


. . 


I 


I 

in scar 

Indigestion, obstinate constipa- 




1 

1 


tion, pain in back .... 




1 

1 


Constipation, headache, vomiting 




1 


1 

Great deal of tenderness in scar . 
Cramps at night, loss of sleep, loss 

. . . 

... 


1 

1 


of weight 

Gas and soreness, R. L. Q. 

..... 

i' 


1 

1 


Great deal of pain in right groin . 

... 



1 

1 


Same pain as before operation 

Pain and discomfort in lower right 

8 

5 

4 

12 

9 

3 

abdomen 




2 

1 

1 
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Analysis of chief complaint after operation shows pain in some 
form as the main factor. It comes mainly under four headings : 

1; Great many vague pains and symptoms, seen mostly in women 
(16), 21 cases. 

2. Pain in appendix region (19 women, 1 man), 20 cases. 

3. Same pain as before operation (8 men, 12 women), 20 cases. 

(a) Pain in epigastrium, 1 case. 

(&) Abdominal pain, 2 cases. 

(c) Pain in right inguinal region, 1 case. 

(d) Discomfort in lower abdomen, 1 case. 

(e) Pain in right iliac region, 1 case. 

(f) Indigestion and gas, 1 case. 

(g) Pain in R. L. Q., 13 cases. 

4. Pain in epigastrimn (4 men, 3 women) 7 cases. 

Of the 65 cases in which the appendix was obviously pathological, 
66 per cent, had further exploration at the time of the operation. 

• Of the 37 cases in which the appendix was not obviously patho- 
logical, 84 per cent, had further exploration at the time of the 
operation. 

In group 1 and 2 it is legitimate to believe that most of these were 
unjustified complaints, for the sake of making a “kick” or “nerves.” 

In groups 3 and 4 it is more likely that the real cause was over- 
looked. These two classes showed a clean-cut preponderance of 
definitely pathological appendices, hence the operator probably did 
not make so thorough a search for a coexistent lesion as he would 
have felt it necessary to make if he had found originally an innocent- 
looking appendix. 

In this class exploration of the abdomen showed a number of 
conditions which were remedied, some non-remediable by operation, 
and in a smaller group it is not obvious if any attempt was made 
to remedy the trouble. In 40 cases exploration was negative. 
Most of the troubles were gynecological or due to adhesions. On the 
whole one gets the impression that the explorations were thorough 
and the conditions found generally satisfaetorily remedied, so that 
the poor results in this group were not due to careless or insuflScient 
operation. 

How shall we explain the results in this group in which m the maj ority 
(63 per cent.) the appendix is stated to be definitely pathologieal? 
I think it is fair to say that in a certain number there were in addition 
to a true appendix other conditions which we overlooked, lulled 
into a false security by the fact that there was a definitely patho- 
logical appendix and therefore did not make the operation a true 
exploratory laparotomy with a large incision allowing of a more 
nearly complete examination, particularly of the upper abdomen. 
The frequent coexistence of disease of the upper abdomen with a 
chronic appendicitis is today well established. Every surgeon of 
large experience can relate coexistence of a certain number of cases 
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of acute appendicitis, with other conditions which give rise to tlie 
“acute abdomen.” Offhand I can remember two aeute appendices 
coexistent with ruptured ectopic, also coincident with a torsion of an 
ovarian cyst, also a recent acute appendix, with a subacute per- 
foration of the duodenum. The lesson, therefore, is to do more 
thorough work, even if a definitely chronic appendix is found, look 
for other possible lesions, partieularly in women and those past the 
second decade, and more particularly the third. At an earlier period 
gastro-intestinal conditions, biliary lesions, diseases of the pelvic 
viscera, espeeially the sequelae of pregnancjq are rare. 

We do not have to be too apologetic for the results of Class C 
(unsatisfactory cases) ; that 63 per cent, of them were safely and on 
the whole comfortably rid of a definitely bad appendix is by no 
means a surgical failure. 

Class D. UnknovTi, 126. 

This class would probably represent tlie most satisfactory cases, 
as it corresponds largely to the conditions noted in “Class A,” or 
Excellent, the large proportion of males, history of well-defined 
attacks, pain in the right lower quadrant and obviously pathological 
appendix. A large proportion of these patients were operated on in 
1913, but were not sent for until a much later date, and therefore 
could not be traced. 

Class E. Deaths, 3. The three deaths were due to: 

1. Postoperative intestinal obstruction. 

2. Acute general peritonitis and lobar pneumonia. 

3. Cellulitis of abdominal wall, multiple intra-abdominal abscesses 
and pulmonary tuberculosis. The sepsis was the result of using 
unsterilized material at operation, due to the mistake of a green 
orderly. 

A fourth death might be included technically in tliis series imder 
chronic appendicitis. It is, however, such a faulty diagnosis tliat I 
feel justified in eliminating it. The patient entered the hospital 
and was operated on imder the diagnosis of chronic appendicitis. 
Operation, March 7, 1916, the appendix could not be found. Ee- 
entered the hospital June 8, 1916, for an operation for repair of a 
fecal fistula, the lesion at that time being diagnosed as tuberculosis 
of the intestines. November 2, 1917, he underwent anotlier opera- 
tion for the cure of the fecal fistula and ventral hernia, from which he 
died. 

To avoid disappointing results after operations for cluonic 
appendieitis I recommend: 

1. A comprehensive and detailed history. 

2. A complete and thorough physical examination, including all 
refinements of diagnosis. 

3. Exercise caution in imdertaking operation on women as 
compared to men. 
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4. _ Exercise caution, particularly in the more mature patients, 
particularly women. In this class other lesions may coexist or may 
be mistaken for appendicitis. 

5. Avoid the neurasthenics of any age or sex. 

6. Exercise particular restraint when there is no clear and 
reliable history of well-defined attacks, particularly of localized 
pain accompanied by nausea or vomiting. 

7. Make a good-sized incision, and, even if a franldy pathological 
appendix is found, look for other possible lesions. 

8. If no obviously pathological appendix is found, do not cease 
looking for other lesions until every other possibility has been 
exhausted; make a supplementary incision if necessary. 

Note. In discussing this paper, Dr. C. H. Peck alluded to the 
possibilities of trouble due to adhesions possibly provoked by the 
irritating effects of tincture of iodin carried from the surgeon’s 
gloves from the skin. 

It suddenly occurred to me that the explanation of the very 
marked improvement in results for the six months ending July 1, 
1919 (11 per cent, of unsatisfactory results as compared to 20 per - 
cent, in the year 1918), might very well be due to the absence of this 
irritating property of iodin, as in December, 1918, we instituted in 
our service the use of 5 per cent, alcoholic solution of picric acid 
for the skin. We are very sure of the superiority of this method as 
regards irritation of the skin. Of nearly 1500 cases we have had 
only one that showed any irritation at all, and that extremely 
trivial. Experiments are now being conducted by Dr. Charles E. 
Farr, assistant surgeon, concerning the comparative irritation of 
picric acid on the peritoneum. 

Should the presumption raised by this improvement in our figures 
be confirmed by further experiments, especially by others, a very 
notable improvement in operative technic would ensue. As noted 
before, the chief and very constant complaint of patients returning 
for observation who were not satisfied by their operation is pain, and 
it might well be pain due to the irritation of the iodin, as it is par- 
ticularly noticeable that the pain so frequently mentioned is at the 
operative site, although an rmquestionably pathological appendix 
has been removed. 

It is also interesting to contrast the practical absence of complaints 
of our patients who have been operated on for acute appendicitis. 
When reexamined they are quite free from complaints. Of course, 
with an acute operation little or no exploration is usually made and 
only a very small field is exposed. 
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NOTES ON GASTRIC SECRETIONS IN NEDROCIRCULATORY 

ASTHENIA. 

By John H. Musser, Jr., M.D., 

PHILADELPHIA. 

The problem of neurocirculatory asthenia has probabl^'^ aroused 
more discussion than any other in the realm of internal medicine 
during the last year of the war. The English, under the leadership 
of Mackenzie and Lewis, early attacked the problem and studied it 
from many angles. In the United States active interest became 
acute with the examination of large numbers of soldiers for admission 
to the service and with the return of soldiers from France who had 
been unable to stand the strain on account of the appearance of 
certain symptoms referable in part to the cardiovascular system 
and in part to the nervous system. The question of the pathogenesis 
of the condition has aroused particularly earnest study, but nothing 
definite has been determined; indeed, the viewpoint of English 
and American students of the problem seems to be extremely 
divergent. The one point upon which there is a certain unanimity 
of opinion is that the individual suffering with neurocirculatory 
asthenia is, to start with, constitutionally a neurotic or substandard 
type. In the United States many recruits were weeded out by exami- 
ning boards because they were of this type and suffered from many 
symptoms in addition to those referred to the heart. Many soldiers 
were sent to France who were of this type, but in whom the mani- 
festations of the disorder remained latent until they were put in 
position of acute stress. Under such conditions thej^ broke down 
and were sent to the rear. 

The uniformity with which soldiers developed symptoms of neuro- 
circulatory asthenia after engaging in actual combat has led many 
of the internal medical men, including Lieut.-Col. A. E. Colm, the 
cardiac consultant of the A. E. F., to look upon the condition as a fear 
neurosis, pure and simple. A soldier, constitutionally inferior to 
start with, under the stimulus of fear, becomes extremely neurotic. 
Various symptoms develop, all without anatomical basis, and many 
referred to vagus irritability, and, as Friendlander and Freyhof^ say, 
without any one symptom predominating. In a short time the 
soldier becomes introspective, self-centered and the condition of 
neurocirculatory asthenia becomes full-blown. 

As the relationship between the nervous system and the stomaeh 
is so close it was thought that, considering these cases as types of 
marked disturbance of the nervous system, with particular emphasis 
on the vagus, the study of the gastric secretions, if the gastric secre- 

1 Intensive Study of Fifty Cases of Neurocirculatory Asthenia, Arch. Int. Med., 
1918, sxii, G93. 
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tion was^ found disturbed, could throw some light on the question 
(1) of vagal irritability and (2) would possibly add further clinical 
evidence, which would aid in determining the diagnosis of a con- 
dition which at best represents a group of s;^mptoms without being 
a definite clinical entity. 

To review briefly and succinctly the physiology of the stomach, 
it will be recalled that Pawlow'^ first demonstrated that gastric 
secretion is under the control of the nervous system and that the 
secretory fibers are in the vagus. HowelP says that secretion is 
due to the action of the vagus, as can be shown readily by animal 
experiment. Further steps in the physiology of secretion include the 
secretion from secretagogues contained in the food and from those 
in the products of digestion. After the usual test-breakfast the 
gastric acidity usually reaches a total of about 60 in terms of deci- 
normal sodium hydrate solution and about 45 for the free hydro- 
chloric. Hyperacidity, that is, high acid contents of the gastric 
contents, is frequently met with in conditions unaccompanied by 
structural changes in the stomach or other abdominal viscera. It 
is, according to Hewlett,^ “particularly frequent in young indi- 
viduals and in those of a nervous temperament . . . whenever 

they are placed under an unusual nervous strain and those who 
follow occupations that involve much care and worry. . . .” 

A young soldier of a constitutional nervous temperament subject 
to emotional disturbance, returned from the active front, represents 
perfectly the picture described by Hewlett of those likely to suffer 
from symptoms of hyperacidity, and it is just such a soldier who is 
likely to be the subject of neurocirculatory asthenia. 

Fractional gastric analyses were made upon many soldiers suffer- 
ing from simple tachycardia, tachycardia from poisoning by inha- 
lation of deleterious gases and similar conditions. Eleven soldiers 
presented the characteristic subjective symptoms and objective find- 
ings of undoubted neurocirculatory asthenia. Some of these latter 
individuals were seen in consultation with Lieut.-Col. Cohn. As . 
controls the gastric secretions of eleven soldiers suffering from minor 
surgical and medical conditions were studied. The clinical Tecords 
of two patients may be selected as examples of the general type of 
case of neurocirculatory asthenia with which we were dealing. 

ABSTRACT OF FIELD MEDICAL CARD. 

Case I. — ^H. B., Corporal, Company M, 166th infantry. 

Camp Hospital No. 30. Date of admission, August 27, 1918. 
Diagnosis; F. U. 0. Chronic endocarditis. 

Base Hospital No. 116. Neurocirculatory asthenia; effort syn- 

^ The Work of the Digestive Glands, 1902, London. 

, 2 Text-book of Physiology, 1918, Cth edition, Philadelpliia, p. 775. 

■* Functional Pathology of_Internal Diseases, New York,, 1918 p. 143. 
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drome. Date of admission, September 11, 191S. Has had pains in 
chest and becpmes easily exhausted for the past three months. Gets 
up at night fighting for air. 

Examination. Apparently dyspneic; hands cold and purplish. 
Cardiac action fast but regular as to rh5h;hm. No murmurs. Lungs 
negative. Abdomen negative. 

September 14, 1918, evacuated. 

Base hospital No. 20. Date of admission, September 15, 1918. 
Civil occupation, shoemaker (cobbler). Habits as to alcohol, good. 
Family history, negative. Previous personal history, diphtheria 
fifteen years ago. Venereal history negative. When walking fast 
becomes very dyspneic and at times has considerable precordial and 
substernal pain. At night no longer awakens with air hunger, but 
these pains come at irregular intervals while asleep, awakening him 
two or three times a night and then going a night or two without 
them. 

Examination. Facies anxious and troubled. Heart dulness ap- 
parently normal; nothing noted but a tachj'cardia. Has some 
slight tremor; pulse, 80 (sitting); immediately after exercise, 132; 
two minutes later, 100. Diagnosis; neurocirculatory asthenia. 

September 21. Think this man should be put in exercise class 
for D. A. H. Sent to Disability Board for classification. Classi- 
fied “C.” 

gastric analysis. 

Free acid. Total acidity. 


1 12 33 ( 30 minutes) 

2 29 69 ( 45 “ ) 

3 41 71 ( 60 “ ) 

4 45 74 ( 75 “ ) 

5 50 90 (105 “ ) 

6 43 67 (135 " ) 


Case II. — J. B. M., private, 13th Field Artillery, Company C., 
Field Hospital No. 19. Diagnosis: fracture of the left foot. 

Hospital No. 4. Roentgen ray of the left foot by fluoroscope. 
Unable to see fracture of fibula. Entered Emergency Hospital 
No. 7, August 3, 1918; foot greatly mangled. 

Base Hospital No. 20. Aged thirty years. Race: white. Service, 
ten years. Birthplace; Illinois. Source of admission: training camp. 
Occupation: steeplejack. Tropical service: none. Habits as to 
alcohol: moderate. Family history: negative. Previous personal 
history: negative. Casualties; none. Venereal history: negative. 
Fracture of the left foot was caused by a wheel running over the 
foot. Also contusion of right shoulder. Two roentgen rays taken. 
Occurred August 2, 1918, about 2 a.m., on the Sergy front. 

September 11. Movements of arm are freer and less painful 
than thej'^ were one week ago. 

September 19. Cast removed; bones well knitted; foot strapped. 
October 30. Is very nervous and at times unable to hold himself. 
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At night complains of shortness of breath, the result of a cutting 
pain which starts m the chest and runs down the arm. Is dyspneic 
upon exertion, also the result of this pain, and becomes dizzy and 
light-headed. Has a nasal obstruction which seems to cause him 
much mental worry and adds more symptoms to his neurasthenic 
mind. Was always a healthy child, but wet the bed when a 
youngster and was nervous. 

Examination. No palatine and corneal reflex. Tremor of hands, 
coarse; deep reflexes exaggerated. Lungs are clear throughout. 
Heart sounds are normal; no murmurs; tachycardia. Pulse before 
exercise, 118; immediately after, 180; two minutes later, 128. 
Opinion: “In view of this soldier’s well-marked neurotic taint, his 
subjective symptoms, tachycardia and poor response to exercise, 
believe he has neurocirculatory asthenia. Case quite well marked; 
will be unable to do first line duty. Should be in D or C class, 
and should have medical treatment.” 

GASTRIC ANALYSIS, 


Free acid. Total acidity. 

1 , 44 73 ( 30 minutes) 

2 59 88 ( 45 “ ) 

3 61 85 ( 60 " ) 

4 75 113 ( 75 " ) 

5 . ! 87 118 (105 " ) 


Test for lactic acid, negative. Test for occult blood, negative. 
Microscopic examination shows nothing remarkable. 

Results of the Gastric Analyses. The test-meal, consisting 
of 100 gm. of bread and a glass of water, was given about 7.30 a.m. 
on the fasting stomach. At the end of 30 minutes the duodenal 
tube was passed and approximately 10 c.c. of the gastric contents 
extracted. A similar amount was then extracted every 15 minutes 
until 75 minutes had passed (two subsequent extractions followed 
a half-hour and an hour later). The specimens of gastric contents 
were promptly titrated for free hydrochloric and total acidity at 
the end of this time. 

The 11 cases of neurocirculatory asthenia showed a uniformly 
higher acidity average than the control cases. The acidity reached 
its highest at the end of 105 minutes and fell very slightly at the end 
of 135 minutes. Likewise the figures at the end of 75 minutes were 
only somewhat slightly less than the figures of the succeeding period. 
The average total acidity for these three periods was 83.9, 86.3 
and 84.6. The average total acidity of the control cases reached its 
highest level likewise at the end of 105 minutes but fell sharply in 
the succeeding half-hour. The figures for the three last periods 
were 64.5, 67, and 56.6. None of the neurocirculatory asthenia cases 
showed a low total acidity. The case showing the lowest figures 
until the last two specimens was still rising when the tube was with- 
drawn, the total acidity at that time being 80. Of the 11 control 
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cases all but 2 reached their highest level either 60 or 75 minutes 
'after taking the test-meal. The 2 cases showing the highest total 
acidity reached their highest level 105 minutes after eating, and so 
high were their figures that they were sufficient to raise the average 
of the 11 cases at the end of this period above the average figures 
of the preceding period. 
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The neurocirculatory asthenic cases showed much the same rela- 
tion in the free hydrochloric figures as was shown in the total acidity; 
that is, the highest values were reached at the end of 105 rninutes— 
49 the figures for the preceding and succeeding halt-hour 

were respectivelv 49.3 and 47. With the control cases the free hydro- 
chloric reached its highest level, 33.7, at the end of /5 minutes, the 



MOSCHCOWITZ; PATHOGENESIS AND TREATMENT OE EMPYEMA 669 


figures for the preceding period and the last period being 28.7, 31.4 
and 32.6 respectively. 



Solid lines, normal individuals; broken'lines, neurocirculatory asthenia cases. 
Chart to left, freejHCl; to right, total acidity.. 


Conclusion. In patients suffering with neurocirculatory asthenia 
there is a very definite increase in the total acidity and free hydro- 
chloric acid as compared with controls. These figures do not repre- 
sent abnormal hyperacidity. As Rehfuss® has shown that the usual 
conception of hyperacidity is erroneous, an apparently normal acidity 
of over 100 is common. They do show, however, that almost uni- 
formly soldiers suflfering with neurocirculatory asthenia as contrasted 
with apparently normal soldiers, both eating the same food, under 
identical routine and under the same conditions of living, show a 
higher gastric acidity. This is a diagnostic point which may be of 
value in differentiating the disorder in questionable cases. It surely 
seems to add further evidence to that already accumulated that 
these soldiers are suffering from a neurosis with which is probably 
associated a hyperirritable vagus. 


NEWER CONCEPTIONS OF THE PATHOGENESIS AND 
TREATMENT OF EMPYEMA.* 

By Alexis Victor Moschcowitz, M.D., F.A.C.S. 

PROFESSOB OP CLINICAI, SURGERY, COLIiEGE OP PHYSICIANS AND SURGEONS, COLUMBIA 
university; attending surgeon, MOUNT SINAI HOSPITAL, NEW YORK. 


Empyema is one of the oldest diagnosticable diseases. It was 
known even to Hippocrates. It cannot be said, however, that its 
study and treatment have received the precision and refinement 


® Possibilities of Fractional Gastric Analysis, Jour. Am. Med. Assn., 1918, Ixxi, 1534. 
*The Mutter Lecture read before the College of Physicians of Philadelphia, 
December 12, 1919. 
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that we would expect from its antiquity. For years the only facts 
worth knoMung , about empyema was that it followed pneumonia 
and that its treatment consisted in that simple formula, “incision 
and drainage.” There was nothing obscure. The pathology and 
diagnosis were simple, the operation even more simple, so that for 
decades empyema seemed to offer no opportunity for more intensive 
investigation. It was more or less a closed subject. Here and 
there, it is true, an article appeared on empyema, but these con- 
cerned themselves mainly with technical modifications of drainage. 
This state of affairs bred a sense of satisfaction among surgeons in 
regard to the results of their treatment. The results seemed good 
enough, and if the results were not better, it was not the fault 
of the surgeon but of the disease. I confess that I, too, was one 
of that number, and felt that the mortality was as low as it could 
possibly be. I remained in this state of exaltation until the year 
1914, when at my instigation my adjunct. Dr. A. O. Wilensky,i 
investigated the mortality of empyema at Mount Sinai Hospital 
for the preceding ten years. To my chagrin and humiliation he 
found that the mortality reached the formidable figures of 28 per 
cent. (In partial justification of these figures I may say, in passing, 
that this mortality includes both adults and infants; of the total 
of 82 deaths, 53 occurred in infants below three years of age.) 
This mortality was much higher than my uncorrected sense of 
values had afforded me and was a rude shock to my complacency. 
Now this high mortality, I am proud to say, is not distinctive of 
Mount Sinai Hospital; it is certainly no larger, and in many instances 
even smaller, than at otlier hospitals; nor are there any reasons 
why it should be; the operation and method of treatment was the 
conventional or standard one practised at every hospital in the 
country. I therefore suddenly acquired a respect for the disease 
that I had never felt before, for there are not many operations 
in surgery that give a mortality of 28 per cent.’, especially one 
so commonly performed. I made up my mind then and there 
that a disease of such formidable mortality demanded investiga- 
tion, and that is why I welcomed my appointment as one of the 
surgical members of the Empyema Commission. The conditions 
under which the commission made their investigations were 
ideal. 

Not only was the attack ably directed from every viewpoint, 
clinical, bacteriological, pathological, roentgenological, etc., but, 
and this, is important, we Avere able for the first time to intensively 
study the disease not only sn viossc, but to Avitness it, Avhat is so 
unusual for the surgeon in civil life, from its A^ery inception. As a 
result of my military experience upon the Empyema Commission 
at Base Hospital, Camp Lee, General Hospital No. 12, Biltoore, 
N C as chief of the surgical service at Camp McClellan, and later 
as’ consultant in the Surgeon-General's Office, my views upon the 
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pathogenesis and treatment have profound!}^ altered from those I 
held while practising civil surgery, and these it is now my privilege 
to submit to you. 

PATHOLOGY AND PATHOGENESIS. 

A knowledge of the pathology and pathogenesis of empyema is 
of fundamental importance in order to understand the principles 
underlying its treatment. An extensive operative and autopsy 
experience has helped me to clarify my notions of the pathology 
of empyema considerablj'", and has profoundly modified my views 
concerning the treatment. I shall not enter at great length into 
the hitherto accepted views concerning the pathogenesis of 
empyema, except to say that the common understanding hitherto 
has been that the pleura became infected by contiguity from the 
inflamed lung. This view did not appeal to me for two reasons: 
My -first objection is that this mode of infection does not occur 
in any of the other closed serous cavities of the body. Take the 
peritoneum for instance and its most frequent source of infection, 
the appendix. Every surgeon with any experience knows that a 
diffuse peritonitis rarely if ever occurs unless there has been a 
perforation of this organ, or the walls are so necrosed as to permit 
of easy transmission of bacteria into the peritoneal cavity. This 
is likewise true of the hoUo-w viscera of the abdomen. Reasoning 
by analogy, thereforjS, it is difi&cult to see why the pathogenesis 
of infection of one serous membrane should be different from that 
of another. My second objection is that infection of the pleura 
by contiguity would presuppose a direction of the lymph current 
opposed to that demonstrated and accepted by physiologists and 
anatomists. To ob-viate this a double set of lymphatics has been 
assumed, one passing from the hUum to the pleura, the other 
passing in the reverse direction. This contention, however, is 
only a hypothesis and not a fact. 

It has seemed to me, therefore, that upon theoretical grounds ' 
alone a different pathogenesis than that of contiguity was necessary 
to explain purulent infections of the pleura, and it has appeared 
to me to be very probable that gross contaminations of the pleura 
should occur from a focus in the lung, just as similar infections 
of the peritoneum occurred. On the constant lookout for such 
findings, I was not at all surprised, many years ago, to see at 
autopsy an empyema that had resulted from a rupture of a small 
subpleural pulmonary abscess. I wondered whether this was not 
the conundn rather than the exceptional cause. As operation 
does not permit of sufiScient exposure -the demonstration of such • 
a pathogenesis requires autopsy material. This became available 
en masse at Camp Lee, in the spring of 1918, and in a serip 
of perhaps three dozen autopsies we were able to demonstrate in 
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a great many instances one or more subpleural abscesses, some of 
ivhicli bad perforated into the pleura. Additional corroborations 
of this pathogenesis was furnished by the influenza epidemie at 
Camp McClellan during my incumbency as chief of the surgical 
service. Lieut.-Col. E. K. Dunliam, who was associated with me 
on the Empyema Commission, again demonstrated a perforated 
subpleural abscess in every case of empyema that came to autopsy. 

^ The localization of the empyema depends entirely upon the 
situation of the ruptured subpleural abscess. If, as is most fre- 
quently the case, the empyema is a general or diffuse one the 
abscess is usually located upon the convex surface of the lung. 
If the abscess is located in a fissure an interlobar empyema results. 
^Vhen the abscess is on the mesial aspect of the lung we will find 
retrosternal pus pockets between the lung and the mediastinal 
pleura. The latter were more common in the earlier streptococcus 
epidemic than in the later influenza epidemic. 

An additional and perhaps obvious proof that ruptured subpleural 
pulmonary abscesses occur in empyema is the frequent experience 
that irrigation of empyema cavities with hritating solutions, such 
as Dakin’s solution, results in coughing and choking, showing that 
communications exist with a bronchus. This perhaps explains 
why in former years irrigations of empyema cavities with even 
bland solutions were considered unfeasible. Such communications 
are furthermore very often demonstrable by bismuth roentgen-ray 
examinations. I believe these communications exist in every 
empyema; if small, they heal promptly; if large, they may be the 
cause of considerable difficulty during the treatment. 

I need hardly dilate upon the fact that smaller and larger abscesses 
occur not only beneath the pleura but also well within the paren- 
chyma of the lung in pneumonias, especially in those of the strep- 
tococcic variety. If small they may be absorbed; others rupture 
into a bronchus; if the infection becomes attenuated they become 
remediable by operation; usually, particularly if they are multiple, 
they cause a fatal sepsis. The subpleural varieties offer perhaps 
the most favorable prognosis, because at worst they form an 
empyema by rupturing into the pleural cavity. When they do 
the rapid development of an empyema is, I believe, favored by 
the presence of the small amount of serous fluid in the pleural 
cavity, which is present in every case of diffuse peumonia. 

The analogy beW^een infections of the pleura and of the peri- 
toneum is tlierefore remarkably complete. Unruptured infections 
within the abdomen also cause serous exudates, which, if uninfected, 
become absorbed. The one imporfant physiological difference 
between infections of the pleura and peritoneum is the greater 
and constant mobility of the lung as compared to^ the sluggish 
peristalsis of the intestine, so that adhesions are less liable to form, 
a free serous pleurisy is therefore the rule. 
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When now the serous pleurisy is converted into a seropurulent 
or purulent exudate^ encapsulation occurs just as in the peritoneum 
and is due to a deposit of fibrin on the periphery. The encapsula- ^ 
tion also, as in the peritoneum, may be diffuse, localized or multiple. 
Owing to the recumbent posture the fluid usually collects in the 
supradiaphragmatic and posterior portions of the thorax, giving 
rise to the most common form of empyema. Isolated and localized 
forms, however, are frequent findings and multiple encapsulations 
are not uncommon. 

The important point to Remember, especially in reference to 
treatment, is that, whereas a serous or seropurulent pleurisy is 
always free, a purulent pleurisy is nearly always encapsulated. 
The encapsulation may enclose an extensive area, almost the entire 
pleural cavity, but at some time or another adhesions between the 
parietal and visceral pleura are nearly always found. An abso- 
lutely free empyema, occupying the entire pleural cavity, is, in 
adults at all events, rarely found, 

TREATMENT. 

Primarily I wish to emphasize that an empyema in the stage 
in which frank pus is obtained by aspiration is already an end- 
product, the terminal event of an infectious process in which the 
first stage is a pneumonia with a small serous pleurisy, and the 
second stage a pneumonia with a greater exudation of seropurulent 
material. The treatment of empyema really begins in the latter 
stage, so that in this disease, as well as in all acute surgical infections, 
an early diagnosis is of prime importance. Speaking again in 
terms of analogy it would be equally as logical to begin the treat- 
ment of appendicitis only when an abscess has formed as to initiate 
the treatment of an empyema only when the exudate has become 
manifestly purulent. It was not merely the observation of empye- 
mata en masse, but the opportunity to witness the development 
of an empyema from its very incipiency that made my military 
experience in this disease of so much value to me. 

I have therefore divided the subject of the treatment of empyema 
into three stages: 

I. The formative stage. 

II. The acute stage. 

III. The chronic stage. 

I. The Formative Stage. 

The formative stage of a case of empyema is one of the most 
interesting phases of the problem. The exact period of its onset 
can often not be told with precision, because, as already pointed 
out, every case of pneumonia is accompanied by a certain amount 
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of serous effusion. As long as the amount is within small limits 
it does not deserve much attention; in fact, there is ver^^ little 
doubt in my mind that small effusions of a serous nature are usuaUy 
overlooked. 

Furthermore, it also appears to me that early _effusions may 
properly be subdivided into two periods. The first period is 
merely an evidence of the inflammatory process in tlie limg and in 
the greatest majority of instances is moderate in amount. The 
second period begins with the rupture of the small subpleural 
pulmonary abscess, which is followed^ by an intense inflammation 
of the pleural surfaces and an infection of the fluid, with a verj'^ 
rapid increase in its amount. I have also gained the impression 
that tlie amount of the exudate and the rapidity of its accumulation 
depends to a large extent upon the nature of the infecting organism. 
Thus I believe, for instance, that the exudates caused by the hemo- 
lytic streptococcus, as was seen in the 1917-1918 epidemic, were 
exceedingly rapid, not only in their formation, but also in their 
accumulation. I have seen cases of thirty-six: to forty-eight hours’ 
duration in which one pleural cavity was filled, and in which reac- 
cumulation was occasionally so rapid that aspiration had to be 
repeated at tv’^elve-hour intervals. On the other hand the empye- 
mata which followed the later influenza epidemic were slower, both 
in their formation and reaccumulation. 

The patient at this stage is suffering from a number of things, 
all of which demand appropriate treatment. 

1. Of foremost importance is the toxemia, caused by the pulmon- 
ary infection, and to a slight degree also by the infected exudate in 
the pleura. This requires the usual treatment appropriate to the 
case. In general terms it is what is called “supportive.” If 
successful it serves to tide the patient over the most important 
phase of the illness. 

2. The pneumonia which at this stage of the iUness is still in a 
florid state demands careful attention and appropriate treatment. 

3. The large amount of exudate brings in its train a tremendous 
loss of nitrogen. This obsers'^ation and its therapeutic importance 
has been made the subject of an exhaustive study by Captain 
Richard Bell, of the Empyema Commission.^ To replace this loss 
the patient must be fed on a diet of a high caloric value. Clinical 
observations have corroborated the great importance of this measure. 

,4. Of equal importance with the preceding is the presence of 
the exudate in the plema. I have purposely avoided the words 
“infected” exudate because I look upon the mechanical presence 
of the fluid as of greater importance even than the infection. There 
can be no excuse whatsoever for overlooking it; particularly in 
adults, the physical signs of the same are so characteristic that 
even in the absence of roentgen ray and other instruments of 
precision it should always be readily diagnosticated. 



MOSCHCOWITZ; PATHOGENESIS AND TREATMENT OF EMPYEMA 675 

\ 

Primarily the patient is suffering from its mechanical presence 
and this exerts its deleterious effects: (1) By compression of the 
affected lung (by some this influence is considered beneficial); 
(2) by pressure upon the mediastinum and compression of the 
healthy lung; (3) and most of all by pressure upon the heart and 
consequent kinking of the great vessels. It is for this reason that 
left-sided exudates are borne less well than those on the right. 

To relieve these mechanical effects of large exudates we resorted 
to the simple device of aspiration with an apparatus that does not 
permit the entrance of air. 

It was truly remarkable to witness the almost immediate benefits 
of this measure. The patients were more comfortable, the dyspnea 
was less, the cyanosis was not so marked and the pulse improved 
in quality. Aspiration was repeated as often as the fluid reaccu- 
mulated in sufficient amounts as to demand it; in some instances, 
especially in the streptococcic form as often as every twelve hours. 
In a few instances aspirations were even curative. 

The question may now be asked why was not an early thora- 
cotomy done? On theoretical grounds such an operation might 
obviate both the mecbanical and toxic effects of the exudate. 
Practically, however, an early thoracotomy is absolutely contra- 
indicated, and for the following reasons: 

I shall elucidate my argument by first describing the pathogenesis 
of pleural exudates. 

A vertical section of one-half of the normal thorax may be repre- 
sented as in' Fig. 1. As is . seen the lung entirely fills the pleural 
cavity; the parietal and visceral pleurae are in contact, being sepa- 
rated merely by a very thin layer of fluid. 

If an exudate or transudate forms the fluid, being heavier than 
the air-containing lung, collects in the dependent portions of the 
pleura and crowds the lung upward and toward the vertebral gutter. 
This is represented diagrammatically in Fig. 2. This is what 
usually happens in pleurisy with effusions, in pleural transudates 
from cardiac or kidney disease, etc. 

Suppose now that a subpleural pulmonary abscess ruptures and 
an early empyema develops. There is a sudden increase in the 
amount of exudate and a corresponding aggravation of the symptoms. 

If a thoracotomy is now performed the fluid suddenly escapes and 
there is an equally sudden inrush of air, followed by an immediate 
collapse of the lung. This is illustrated in Fig. 3. The occurrence 
just related is immediately followed by a fluttering of the as yet 
unmfiltrated mediastinum, impairing still further the action of 
the heart. Finally, if the patient survives, the mediastin^ 
becomes fixed with the convexity toward the unaffected side.' 
This condition is represented diagrammatically in Fig. 4. (In 
parentheses I merely wish to mention that these observations 
upon pneumothorax apply only to large thoracotomies, and not 
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Fig. 3.— Collapse of the lung caused Fig. 4.— Collapse of the lung and fi.x- 

by thoracotomy in the presence of a free ation of mediastinum toward opposite 
pleural exudate. side caused by thoracotomy in the pres- 

ence of a free pleural exudate. 
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to instances in wliicli the opening is of smaller size than the chink 
of the glottis.) The pathological physiology of pneumothorax 
has been ably investigated by Garre and Quincke, and by Graham 
and Bell, of the Empyema Commission. 

Theorj^ aside, however, early thoracotomies are attended by a 
terrible mortality, as the statistics in our military camps during 
the epidemic of 1917 and 1918 woefully testified. Early operations 
were probably prompted by the enthusiasm of both internists 
and surgeons, who for the first time saw empj'^emata in large num- 
bers develop under their very eye, and felt that early operations, 
which in other suppurative surgical affections is a great desideratum, 
would give similarly brilliant results. It was only when frightened by 
the formidable mortality and a halt was called on early operations 
that the statistics improved. The patients died not only in large 
numbers but promptly after the operation. When we consider 
that tliese operations were done upon a patient who was at the 
same time sick unto death with an active pneumonia it is not 
surprising that the mortality was as large as it is. 

Another but less important contra-indication to early operation 
is the fact that even if the patient survives, the lung becomes fixed 
in its collapsed position by adhesions, so that a huge empyema 
cavity results, which takes an interminable time to heal. 

To sum up, the treatment of empyema in the formative stage 
resolves itself to the formula nil nocere. The only surgical pro- 
cedure indicated is frequent aspiration of the chest. 

II. Treatment of the Acute Stage. 

When the seropurulent fluid changes into pus, adhesions form 
between the opposing surfaces of the pleura, A cross-section of 
the chest in such a condition is represented in Fig, 5. These adhe- 
sions are important because they anchor the lung to the parietes. 
The thorax, therefore, can now be opened without causing complete 
collapse of the lung. A cross-section of the thorax after opening 
is represented in Fig, 6, l am speaking now only of the commonest 
forms of empyema, namely, those situated in the supradiaphrag- 
matic and posterior portion of the chest. Slight variations obvi- 
ously oceur in empyemata in other situations, but the underlying 
principles remain the same. 

I do not know just when these adhesions form; the important 
point is that I have practically always found them when the chest 
contains frank pus; so that, I repeat, nearly every empyema is 
an encapsulated one. 

Furthermore, the patient at this time is' in a mueh improved 
general condition; the pneumonia is over and the general toxemia 
has subsided. We have nothing to contend against now but the 
empyema, which causes symptoms from absorption of toxic material 
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Fig. 5. — Empyema of chest; note ad- 
hesions between the visceral and parietal 
pleura upon the periphery of the 
exudate. 


AND TREATMENT OE EMPYEMA 



Fig. 6. — ^Empyema of the chest 
after thoracotomy; note absence of 
collapse of lung. 



Fig. 7. — Acute pyopneumothorax. 
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and from the mechanical effects of the fluid alone. The dangers 
from absorption have, I believe, been hitherto greatly exaggerated, 
and while I, do not advocate needless delay in performing a thora- 
cotomy the necessity for this operation is by no means urgent. 
Indeed, the only indication for urgent or early thoracotomy is in 
those exceptional cases in which a piflmonary abscess, directly in 
communication with a large bronchus, ruptures into the pleura. 
There is thus formed an acute hydropneumothorax or pyopneumo- 
thorax under extreme tension, due to the continuous escape of 
air into the pleural cavity. The condition is diagrammatically 
represented in Fig. 7. These patients suffer intensely from dyspnea, 
and as the lung is already collapsed no harm can be done by an 
early thoracotomy in order to afford relief. 

The operation in the acute stage is one of the safest known. This 
safety, as already pointed out, is based upon the fact that all around 
the periphery of the fluid, no matter how large or how small, there 
is a pyogenic membrane of sufficient firmness to encapsulate it and 
to convert it into a simple intrapleural abscess. The appropriate 
treatment is, therefore, ^at of every abscess, namely, incision and 
drainage. 

In spite of its simplicity each step of the operation requires the 
greatest punctiliousness. I shall begin with a description of the 
operation in the commonest form of empyema, namely, that which 
is located in the supradiaphragmatic and posterior portions of the 
pleura. 

1. Anesthesia. All operations on adults and, for that matter, 
also on older children, can and should be carried out in local anes- 
thesia. The anesthetic of choice is novocain in 1 per cent, solu- 
tion. The line of the incision is first injected endodermatically, 
and from this area the deeper tissues are thoroughly infiltrated. 
It is important to remember that sufficient time should be per- 
mitted to elapse to obtain the full effect of the anesthetic. Many 
a complete failure is due to the neglect of this primary rule; and 
once the confidence of the patient is lost by failing to obtain the 
promised analgesia the subsequent steps cannot be properly carried 
out. I never employ a general anesthetic, and doubt that it is 
ever indicated, if only care, gentleness and patience are exercised. 

2. Simple Intercostal Thoracotomy versus Costatectomy. 
Personally I prefer and advocate in all primary operations for 
empyema a simple intercostal incision. If critically analyzed the 
object of the entire operation is to make a liberal incision into the 
pleura and to insert large enough drainage tubes. I maintain that 
this object can be obtained fully as well by an incision through 
an intercostal space as through a retrocostal space obtained by rib 
resection. I am sure I use tubes as large (to be exact, 40 F.) as 
the advocates of costatectomy; very often I use even two or more 
tubes. The advocates of costatectomy claim that the tubes are 
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kinked unless this is done, but in a great many operations I have 
never seen such an occurrence and doubt that it can occur. 

Costatectomy has the additional disadvantage that in spite of 
the greatest care the ends of the divided rib verj’^ frequently become 
necrotic and thus become the source of continued suppuration, 

Costatectomy, however, is such an ancient and time-honored 
operation that it is here to stay. I do not deprecate its use; let 
those who wisli it continue to do so. I hold, however, that it is 
unnecessa^J^ 

3. The Superficial Incision, (a) The Site of the Incision. In 
general the site of the incision depends upon the location of the 
empyema as guided by the physical and roentgen-ray examination. 
The incision must fulfil two purposes: (1) It must afford adequate 
drainage and (,2) it must permit appropriate medication of the 
cavity. The drainage must be free and unobstructed both in the 
recumbent and erect posture. In the most common location of 
empyemata, i. e., those which occupy the lower part of the thorax, 
I prefer an incision in the eighth intercostal space, just behind 
the posterior axillary line, or at the midscapular line. Theoretical 
objection might be raised to this location by the fact that the 
ascent of the diaphragm which occurs in tlie course of healing of 
every empyema might cause a kinking of the drainage-tube, but 
in practice I have never found it to occur. 

(b) The Incision of the Extrapleural Soft Parts. The cutaneous 
incision should be of ample length. Two to four inches, depending 
upon the amount of adipose tissue present; so that with proper 
retraction all subsequent steps can be carried out under tlie guid- 
ance of the eye. It is important to remember that tlie incision, if 
made, as is usually the case, with the arm hj’perabducted, null 
shift when the dependent position of the arm is restored. If this 
is not considered the surgeon will find that his cutaneous incision 
is not in alignment with the pleural incision. This is a circumstance 
which is extremely annoying in tlie after-treatment, and may 
require a second incision at right angles to tlie first. It is readilj'^ 
obviated by outlining the incision while the arm is in the adducted 
position. 

Usually I also excise some of tlie intercostal muscles. This step 
has a twofold object: (1) It exposes cleanly the underlying endo- 
thoracic fascia and parietal pleura and (2) because tlie shreds of 
divided muscle have a tendency to close up the wound and are a 
hindrance in the after-treatment. 

4. The Incision of the Pleura. With proper retraction tliere is 
now exposed in the bottom of the wound ^ the endothoracic fascia 
the deep layer of which is lined by the parietal pleura. Both tliese 
structures are very sensitive and may be anesthetized addition- 
allj" bj' the direct injection of novocain. A small incision is made 
first and the pus is slowlj’’ evacuated; subsequently the incision 
into the pleura is extended to the full lengtli. 
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5. Drainage Material. I use as direct postoperative drainage 
material a single large sized rubber tube of a rather stiff quality 
and about one foot long. The tube is forced through a tiny per- 
foration in a piece of rubber dam, approximately four inches square, 
whicli is fixed to the tube with a thread at a distance from 2| to 
4 inches from its thoracic end, depending upon the thickness of the 
chest wall. Near the thoracic end a large fenestra is cut into the 
tube, so that the fenestra is just Inside the pleural cavity (Fig. 8). 
This must be gauged witli some care, in order to permit the rubber 
dam to be flush with the skin. No sutures are ever employed; 
on the contrarjq both the pleural and external incisions are packed 





Fig. 8. — Drainage-tube for empyema, 

wide open with gauze. The rubber dam is laid smoothly on the 
skin and its edges are firmly fastened to it by overlapping broad 
strips of adhesive plaster. A small dressing and a firm binder are 
applied in such a manner that the long end of the tube (temporarily 
clamped) finds free egress. 

I do not irrigate the cavity upon the operating table, but, as 
will be seen, I do so promptly upon the return of the patient to his 
bed. I do not do so from any fear of the irrigation, but merely as 
a matter of convenience and in order not to prolong the operation 
unduly. 

This matter of irrigation of an empyemic cavity is a very impor- 
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tant point and deserves careful consideration, as the entire rhodern 
treatment of empyema depends upon our ability to do so. If there 
is anything definitely settled in surgery it is that no empyema 
should ever be irrigated. There is apparently no valid reason for 
this strenuous interdiction; as a general rule explanations are given 
which, if critically examined, will be found not to explain at all. 
Personally I believe tliere is a fairly good reason for it, which, 
however, has not been recognized until now, namely, the frequently 
foimd communications between the pleural cavity and the bronchial 
tree. As already stated, purely for reasons of convenience, I do 
not irrigate the pleural cavity upon the operating table, but I do 
so promptly, almost immediately, upon the return of the patient 
to his bed. 

It is greatly to be regretted that even the advocates of the 
Carrel-Dakin treatment frequently state that certain cases of 
empyema cannot be treated vdth Dakin’s solution, because it 
causes an intensely irritating cough; on the other hand the oppon- 
ents of the method are only too prone to sneeringly discard the 
entire treatment. As a matter of fact it is not at all necessary, 
because this irritating cough occurs only when there is a very 
large open bronchus communicating with the pleura and when the 
cavity is overdistended with the solution. Experience has taught 
me that’ all these patients will tolerate Dakinization perfectly well 
if administered in the following manner: I usually begin with 
very small quantities of solution, say 5 c.c. into eaeh tube, and 
gradually and slowly increase the daily amounts. Under sueh 
treatment the pleuropuhnonaiy opening closes in time, and, more 
than that, patients become accustomed to Dakin’s solution, until 
finally they tolerate instillations of full doses. 

Upon reaching the ward a simple combination instillation and 
suction apparatus is attached to the free end of the drainage-tube 
by means of a T-tube; at a convenient point a second attachment is 
made for a bottle to receive the discharges (a mixture of pus and 
Dakin’s solution) from the empyema cavity (Fig. 9). 

Once an hour, or more or less frequently as indicated, the siphon 
part of the apparatus is discontinued by clamping; «it the same 
time the instilling apparatus, an ordinary Dakin container, is 
opened and the requisite amount of Dakin’s solution is allowed to 
run in. After the lapse of five minutes the suetion apparatus is 
reopened and the solution plus seeretions is siphoned out. The 
suction is continued imtil the next period of instillatioik 

The advantages of this combination apparatus, consisting of a 
drainage-tube, which fits air-tight to the chest (in fact is part of the 
chest wall), instillatioh ■ apparatus, suction apparatus and receiving 
bottle are the following: 

1. All the discharges are collected into the receiving bottle, and 
in consequence the wound does not require any change of dressing. 
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I usually postpone the dressing for eight to ten days, which is as 
long as the patient is connected with the apparatus. 

2. If the operation has been properly carried out the cavity is 
perfect^ drj’^, and there being no retention of pus, fever does not 
arise. , 

3. An early opportunity is given to permit a prompt and efficient 
use of Dakin^s solution. 

4. The vacuum created adds to a limited extent in the expansion 
of the lung. I confess, however, that I do not lay much stress 
upon the last point. 



It is far from me to urge the use of this suction apparatus and 
I do not consider it in any manner essential. If there be some 
who do not care to take the trouble with it, or if the hospital person- 
nel be insufficient to devote the necessary time to supervise it, it 
need not be used. Under such circumstances I would advise the 
introduction of two drainage-tubes and to pack the wound. Such 
patients will require an earlier change of dressing. 

As is seen the advantages gained from the suction apparatus, as 
used by me, are not of a fundamental nature. I make this state- 
ment with a certain amount of hesitation, because entire systems 
of treatment have been built up around the principle of a vacuum 
created by means of suction apparatus. The method originated 
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as far back as 1891 and was introduced by Biilau under tlie name 
of “Heberdrainage,” Init was subsequently abandoned. It was 
revised and numerously modified in conjunction with Dakin’s solu-- 
tion in various army hospitals. A priori these metliods are verj' 
fascinating; regrettably the results, as far as permanency is con- 
cerned, are not particularly brilliant. 

After-treatment. All patients are dressed only once in twenty- 
four hours. All the old dressings, including the Carrel tubes and 
“safety valves” (to be subsequently described) are removed and 
are replaced by fresh ones. All rules as enunciated by Carrel for 
the preservation of a perfect asepsis are rigidly adhered to. 

The skin for a liberal area around the woimd is cleansed, first 
with a dry cotton sponge, and subsequently with a cotton sponge 
dipped into benzine. A soft-rubber catheter (25 to 30 F.) is 
introduced into the cavity, and is connected with a Dakin container. 
The cavity is thoroughly flushed with Dakin’s solution, the patient 
being turned from the lateral to the prone position, and vice versa, 
until the return flow is perfectly clear. 

From one to four Carrel tubes, depending upon the size of the 
cavity, are now introduced into the cavity; it is the aim to introduce 
them into various portions of the cavity, though, being done more 
or less blindly, this is often illusoTJ^ In very long and ver^" irregular 
cavities I have occasionally made use of tubes which were armed 
with a silver wire stylet. A short drainage-tube, about the tliick- 
ness of a lead pencil, with one fenestra, guarded by a safety pin, 
so-called “safety valve,” is finally introduced, to permit a free 
escape of Dakin’s solution and secretions. 

Right here I might digress for a moment in order to mention 
that the rationale of the entire postoperative treatment must be 
thoroughly understood. One must not fall into tlie error of think- 
ing there is something supernatural in Dakin’s solution, so far as 
the cure of an empyema is concerned. All that it can do, or is 
expected to do, is to sterilize the cavity. It can never supplant 
good surgery, and the best surgical principle in the treatment of 
an empyema is good surgery. This is self-evident, and yet I have 
seen this fundamental principle violated only too often. I have seen 
innumerable instances in which a single Carrel tube was introduced 
into the cavity and then Dakin’s solution was poured into it; the 
patients were septic; the withdrawal of the tube was followed 
literally by the escape of quarts of pus. 

I trust it is not necessarj”^ for me to reiterate that one of the 
fundamental prerequisites in the use of Dakin’s solution is a good 
and properly prepared solution; and yet I have seen this rule also 
frequently violated. As a matter of fact I have found there is no 
short cut in the Carrel-Dakin treatment, and it is best to follow 
all directions to their minutest detail. I would go so far as to say, 
if results are not obtained, it is not the fault of the method but of 
a faulty application. ' 
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The vicinity of the wound is protected, as usually, by sterile 
vaselin gauze strips. At a distance from the wound the skin is 
protected from the irritating action of Dakin’s solution by the 
application of Lassar’s paste, which was found to be rather more 
efiicacious in this respect than vaselin. As a general rule it may be 
stated that it is infinitely easier to prevent than to treat Dakin’s 
burns, and it can be very readily done by slight care. 

The wound is packed with small gauze sponges moistened with 
Dakin’s solution. A few small fluffs of dry, sterile gauze are 
placed next to the wound and over that a liberal pad made up of 
either reclaimed gauze or cotton, which is held in place by a firm 
binder. The binder should be applied snugly and be provided with 
shoulder-straps. Nothing is more annoying than a shiftlessly 
applied binder, as it permits the displacement and loss of tubes and 
is a source of constant trouble. The Carrel tubes emerge on top 
of the binder, usually in the vicinity of the shoulder, where they 
can be readily reached for subsequent instillations. 

Definite instructions are given for the instillation of the requisite 
amount of Dakin’s solution; the quantity depends upon the size 
of the cavity and varies from 25 c.c. to 100 c.c. — in general about 
one-half of the vohune of the cavity — too much cannot be used. 
It is distributed in equal amounts through all the tubes. Direc- 
tions also are given as to the intervals between instillations. I 
have found hourly instillations during the daytime to be most 
satisfactory; at night the time interval is two hours. 

The dressing is not touched for twenty-four hours. It is true 
the large quantities of Dakin’s solution used saturate the dressings 
pretty thoroughly; but some of it escapes by evaporation, and upon 
inquiry I did not find that the patients complained of this seemingly 
annoying drawback. 

It is very remarkable, but already at the first dressing the discharge 
has lost its frankly purulent character. If the case has been properly 
operated upon, and in the most dependent part of the cavity, the 
cavity will be found to be perfectly dry, as all the discharges escape 
through the safety valve. In order to obtain the maximum benefit 
from the solution, the instillations are given in the recumbent 
posture with the drainage opening uppermost; even ambulatory 
patients are ordered to remain in this position for five minutes 
after each instillation. Exception to the recumbent position is 
made in cases complicated by large pleuropulmonary fistulEe, as in 
this position the injected fluid may find its way too readily through 
the fistula into a bronchus. In almost eyery one of these patients 
a position will be found, either prone, or sitting upright, or front, 
or back, or upon the right or left side in which the instillations are 
well borne. 

It is almost marvelous to see tlie effect of a properly carried-out 
treatment. All pus and odor disappear as if by magic. I have 
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literally dressed one hundred patients, and in all the patients 
combined not half a teaspoonful of pus was found; in fact, in 
some cases it was difficult to obtain enough secretions to make a 
proper culture. 

In some of the cases of long standing, i. e., those which have 
been neglected and in which there was for a long time imperfect 
drainage, we had an opportunity to watch tlie character of the 
discharge. Its consistency was not unlike that of uncooked white 
of egg, in which there were enmeshed a few grayish particles. 
With progressive sterilization the discharge lost this appearance 
and the irrigation was followed by small hemorrhages. We inter- 
preted the first finding as due to ilie liquefying action of the Dakin 
solution upon the dense, fibrous deposit upon the pleura, and the 
subsequent hemorrhages as due to the irritation of pleural granu- 
lations. 

These slight hemorrhages, which are of no consequence whatso- 
ever, must not be confounded with those occasionally occurring 
recurrent large hemorrhages, which may be so large as to endanger 
life. They have been ascribed to the effects of Dakin’s solution; 
as a matter of fact, these accidents have been brought forv’^ard as 
a very powerful argument against the use of Daldn’s solution, I 
am firmly convinced that this is an errpr. I also have proof that 
these large hemorrhages are due to an erosion of the intercostal 
artery, which is caused by the pressure of the drainage tubes. 
Iji the slighter cases a firmly applied tamponade may be sufficient 
to arrest the hemorrhage; in the more severe and in recurrent 
cases it may become necessary to ligate the vessel. 

It is most interesting to follow in cases recently operated upon 
the changes caused by Dakin’s solution upon the infected pleura, 
’i^ffien an empyema is operated upon the pleura is found coated 
throughout by a soft, grayish deposit of varjdng thickness, com- 
posed of fibrin and pus, holding enmeshed myriads of bacteria. 
As sterilization proceeds this coating disappears very rapidly, 
exposing a smooth, glistening surface; particularly upon the pul- 
monary surfaces it is so thin that the underlying lung workings 
become readily visible and recognizable. 

Twice a week smears and cultures are made from the cavity. 
When very low counts are obtained these are made daily. I 
place much more reliance upon the cultures than upon the smears; 
in the latter it is occasionally difficult to differentiate betw^een a 
bacterium and nuclear debris. As a general rule it may be stated 
that for everj^ bacterium seen upon a slide about 200 colonies will 
develop upon a poured plate. When laboratory facilities are not 
obtainable the counting of bacteria upon a slide may be substituted, 
however, only with the reservation above mentioned. ’i'Vhen 
sterility is reached the treatment is continued arbitrarily for 
another week or ten days; at the end of that period all tubes are 
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left out;' in fact, all treatment is discontinued; merely an occlusive 
dressing is applied. Prompt and permanent healing is the result 
in many instances, in one case in as short a period as thirteen days. 
The average time of healing, barring the exceptionally low and 
exceptionally high periods, which really belong to the chronic stage, 
is about four weeks. 

I have attempted in some cases a plastic closure of the drainage 
opening, as recommended by the Rockefeller Institute. But the 
results obtained did not warrant me in continuing this practice. 
Moreover, I do not see any particular indication for doing so. If 
the cavity is not sterile a premature closure of the wound is sure 
to be followed by an infection, with subsequent breaking down of 
the suture line; if, on the other hand, it is sterile, the wound closes 
so promptly that even the trivial operation of refreshing and sutur- 
.ing the edges is uncalled for. 

Considerable importance is ascribed by most surgeons to the use 
of blowing bottles in order to encourage the lung to expand. I will 
not deny that this device helps to a limited degree, but I have also 
found that most patients, after the enthusiasm of a new toy has 
worn off, discontinue their use. I have found more benefit from 
properly carried out light exercises. I encourage particularly light 
work around the wards, which keeps the piatient interested and 
amused. These exercises are of particular benefit to the myo- 
cardium, which, because of the primary toxemia, is always in a 
debilitated condition. 

Patients are encouraged to leave the bed very promptly after 
the operation. • Those that are connected to a siphonage apparatus 
leave their bed upon the day that the apparatus is discontinued;, 
those that have simple drainage even earlier. 

In an earlier part of my paper I have already emphasized the 
importance of keeping up the nutrition of the patients. 

exceptional operations. 

The operation as just described is applicable particularly in the 
commonest form of empyema, namely, that the boundaries of 
which may, roughly speaking, be stated as mesially the lung, 
laterally the chest wall and inferiorly the diaphragm. An empyema 
may, however, occur in exceptional locations; as a matter of fact 
there is no part of ’ the ' pleural cavity which is immune. The 
diagnosis of these exceptionally located empyemata, particularly 
in those of small size, is beset with difficulties. That these excep- 
tionally located empyemata must be operated upon at the place of 
their location is self-evident; occasionally weird incisions in weird 
locations must be used. Particularly difficult regions are those 
in the upper part of the thorax behind the pectoralis major; in 
these cases I have found it preferable to make a vertical incision. 
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and to divide the fibers in a. transverse direction to the necessary 
extent. If the muscle is simply retracted it is verj^ probable, that 
at the termination of the operation the muscle will cover up the 
drainage opening;, a most annoying complication in the after-treat- 
ment. I have never seen any drawback from the partial division 
of the pectoralis major. 

Empyemata situated directly in front of the scapula are best 
reached from the axilla. 

Interlobar empyemata are not only difficult to diagnosticate 
but also difficult to operate. Their diagnosis requires a very 
careful examination, a knowledge of anatomy and demands par- 
ticularly a verj'^ careful roentgenray study. I am of the opinion 
that, unless the symptoms are extremely urgent (and, as a rule, 
they are not), these cases should not be operated upon in haste. 
A careful differentiation should be made between cases in which 
the general pleura plus the interlobar pleura is infected and cases 
in which only the interlobar space is involved. In the former the 
operation is of no danger; in the latter, particularly if only a small 
amount of pus is present, and there are no adhesions between the 
parietal and visceral pleura, it may happen that inadvertently the 
general pleura is opened witli collapse of the lung and infection 
of the general pleura. It has been my experience that by judicious 
waiting the interlobar pus collection will increase in size, and 
when it has come safely near the surface, adhesions will form 
between the visceral and parietal pleura and the abscess can be 
opened with perfect safety. It is preferable to. operate an inter- 
lobar empyema through a costatectomy, as it is. important to 
exposp a large surface of the lung, so as to visualize, if possible, the 
interlobar fissure. " The adhesions should then be separated and 
the abscess drained. Occasionally this cannot be done and the 
abscess must be evacuated through the parenclijuna of the lung. 
Whenever possible this should be avoided, as it prevents the prompt 
treatment with Dakin’s solution and may give rise to pleuropul- 
monary fistulie. 

BILATERAL EMPY'EMA. 

Until recently bilateral empyemata have been looked upon as 
particularly dangerous. It is true that the mortality of these is 
higher than that of unilateral empyemata, but the reason for the 
high mortality is not the empyema but the bilaterality of the 
pneumonia. When the pneumonias have run their course and the 
case has reached the acute stage of the end-product, empyema, with 
well walled-off adhesions, neither tlie condition nor the operation 
is dangerous. While I would not hesitate, if urgency demanded it, 
to operate both sides simultaneously (and I have done so) it is 
preferable to do so at different sittings. 
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COMPLICATIONS. 

Complications of unoperated empyemata are rare. Indeed, it is 
hardly conceivable that an empyema may have complications except 
metastatic suppurations. I have seen quite a number of metas- 
tatic suppurations, especially in the joints, but, inasmuch as posi- 
tive blood cultures in empyema are exceedingly rare, I have arrived 
at the conclusion that such suppurations are rather to be regarded 
as complications of the malady that gave the empyema than of 
the empyema itself. I wish to speak especially of one metastatic 
infection because of its pathogenetic significance. A brain abscess 
following an empyema is not conceivable on pathological physio- 
logical grounds, because there is no way for a thrombus to reach 
the brain from the pleura. Even, therefore, on purely hypo- 
thetical grounds we must assume that if a brain abscess occurs as a 
complication of empyema there must also be an abscess of the lung, 
because it is only from such a source that an infective thrombus in 
the brain may arise. 

The complications of a badly treated empyema are legion. 
The most important is sepsis due to inefiBcient drainage. 

I have already alluded to one of the complications arising from 
too early operation, naruely, the occurrence of enormous cavities. 
Indeed, I believe that these early operations are more responsible 
than any other factor for the invention of the multitude of secondary 
operations. 


MORTALITY. 

Permit me to quote first a few statistical figures, which a hasty 
'review of the literature, gathered at random, revealed: 

Lavrow® figures a mortality of 55 per cent, for all cases, in adults 
alone 45 per cent. Dunlop® reports a mortality of 36 per cent, in 
the empyemata in children. Lloyd^ reports a very low mortality, 
namely, that of 20 per cent. Various German clinics quoted by 
Hahn® report a mortality varying between 8 and 25 per cent. 
Holt® gives for children under one year a mortality of 73 per cent, 
and for those under two years a mortality of 58 per cent. Dowd,i® 
in a study of 285 cases, 238 of which were children between the 
age of two and fourteen years, reports a mortality of 25 .6 per cent. 
Lilienthah^ reports the statistics. of 95 cases which were operated 
upon his service at Mt. Sinai Hospital between 1914 and 1917, and 
shows that he reduced the mortality to 18.9 per cent. 

In 299 consecutive cases, collected by Wilensky,^® from the 
records of Mt. Sinai Hospital, which occurred betv^een 1904 and 
1914, there was a mortality of 28 per cent. In extenuation of this 
high mortality it is but proper to mention that a large number of 
these were in infants and that many were in a very poor general 
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condition, frequently not surviving the simplest operation. (Inser- 
tion of a catheter through a trocar.) 

Let me furthermore quote from a "report on empyema” which 
has been rendered to the Surgeon-General of the Army by Major 
Evarts A. Graham and which he has compiled from the replies 
to a questionnaire transmitted from the principal Base and General 
Hospitals. 

“The average mortality based on the replies from 25 camps, 
which gave their results is 30.2 per cent. But this mortality, as 
high as it is, does not begin to represent the remarkably high 
mortality which has occurred in some of those camps which had a 
large number of cases. For example, at Camp Funston, in 85 
cases of empyema the mortality has been as high as 84 per cent. 
Again at Camp Greene, in 92 cases of empyema, it has been 53.2 
per cent.; at Doniphan it has been 57 per cent, and at ^^^leeler, 
65 per cent.” 

Continuing further Graham says: “Possible explanations of 
the striking differences in mortality reported from various camps 
in the empyema cases are to be found: (1) In the fact that there 
has been a marked disagreement concerning what cases should be 
considered as empyema, and (2) in the method of treatment 
employed. 

“Owing to the fact that the exudate most commonly found is a 
slightly turbid serofibrinous fluid, with pus demonstrable only 
microscopically, in some of the camps only those cases have been 
considered as empyema which yielded frank macroscopic pus. In 
general, those camps which reported the lowest mortality have 
regarded as cases of empyema only those in which the exudate has 
been frank pus; and conversely the highest mortality figures have 
come from those camps in which all cases showing even microscopic 
pus in the pleural exudates have been considered as cases of 
empyema.” 

I have quoted above the mortality statistics taken at random 
from a number of observers. On the other hand, conversations 
upon the subject with colleagues in various parts of the country 
almost universally elicited the reply that their mortality in empyema 
was very low. When asked to study their figures they confessed 
to a mortality of respectable dimensions. I have gained the 
impression that the mortality percentage gained from actual 
statistics is high while the mortality percentages quoted from 
memory is low. 

In spite of the very high mortality quoted I have arrived at the 
conclusion that empyema as such has a very low mortality. I 
would even go so far as to say that empyema should have no mor- 
tality. "iYhen a patient dies with an empyema in the acute stage 
the cause of death is not the empyema but the pneumonia which 
caused it. A striking evidence of this is seen in cases of undiagnos- 
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ticated empyema; at autopsy there is always found a pneumonia 
in the fullest bloom. If the late operation is done, i. e., when the 
pneumonia has run its course, the operation is perfectly simple 
and even patients in a greatly debilitated condition stand it with 
ease and safety. 

That a badly treated empyema has a mortality goes without 
saying, but mortality percentages presume proper treatment. If 
such a patient dies, the cause of death should not' be ascribed to 
the empyema but to the bad treatment. 

III. Treatment of Chronic Empyema. 

In view of the experiences which I have gained, particularly 
during the last two years, I have a certain diffidence in defining 
the word “chronic,” as it bears upon a case of empyema. For- 
merly a case of empyema was considered chronic, which did not 
heal or which lasted a long time, and which usually required at 
least one secondary operation for healing. I do not consider this 
definition a very happy one for reasons which will become apparent. 

My conception regarding the manner in which an empyema 
heals has undergone a very radical change since my recent experi- 
ence. Formerly I was under the impression that an empyema 
healed in only one way, namely, by a process of obliteration, which 
in turn was caused by a gradual expansion of the lung, and by 
the formation of adhesions between the visceral and parietal pleura. 
Only when the entire affected pleural surfaces became adherent 
did the drainage opening close. This is the only method of healing 
that was known up to two or three years ago and may for that 
reason be called the “classical method.” It has been stated that 
a properly drained empyema, even without the use of any anti- 
septics, sterilizes itself, but I have never found this to be the case; on 
the contrary I found numerous bacteria up to the very moment of 
final closure. When the cavity persisted I observed that the 
drainage opening did not show the slightest tendency to close; 
on the contrary, in spite of earnest prayers, and perhaps extensive 
operations, it failed to close in many instances. 

During the past three years the following variations in the 
method of healing of an empyema have been scientifically 
established : 

1. The far-reaching observations at the War Demonstration 
Hospital of the Hockefeller Institute have taught us that empyema 
cavities can be rendered bacteriologically sterile by means of the 
Carrel-Dakin treatment, and when sterile the drainage opening 
can be closed by secondary suture. According to the reports from 
the Rockefeller Institute a definite cure results in about 75 per 
cent, of the cases. Personally I believe that recurrence follows in a 
certain percentage of these cured cases; but there is no denying 
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that a real cure follows in some cases, I am not aware that, the 
method of healing has as yet been described in detail by the origina- 
tors of the method. My own observations in a few cases have led 
me to the conclusion that the cavity heals by the absorption of the 
sterUe exudate that fills the cavity after closure of the wound, 

2. During my stay at General Hospital No, 12 I had an experi- 
ence which tlirew a flood of light upon my speculations as to the 
closure of empyemata. An empyema treated by the Carrel-Dakin 
method had been Anally allowed to heal. About one month after 
healing my colleague upon the Empyema Commission, Dr. Frank- 
lin A. Stevens, found upon routine physical examination, which 
was verified subsequently by roentgen-ray examination tliat the 
patient had a definite pneumothorax. I watched this case with 
great interest and care. An occurrence of this character was 
unknown to me, and I confidently looked forward to a reaccumula- 
tion of the pus. The unexpected, however, happened. Not only 
did no reaccumulation occur, but the pnemnothorax disappeared 
and was replaced by the expanding lung. 

3. The occurrence in the case just related made me thinlc very 
hard. It gave me the clue that I needed. Whereas up to that 
time operations upon cases of chronic empyema were of almost 
daily occurrence with me, I immediately ceased all further operating, 
and merely proceeded with the intensive sterilization of the cavity. 
When sterilization was complete all treatment was discontinued 
and the outer wound was allowed to close. Subsequent exami- 
nations showed that the healing occurred tln-ough the intermediary 
stage of a pneumothorax, as in the case just related. 

There are therefore in addition to the “classical” method at 
least two other methods of healing of empyema. It is on this 
account that I now find difficulty in defining the word “clironic” 
as it relates to empyema; but in the light of our present knowledge 
I would exclude from the chronic group any case of empyema which 
is amenable to sterilization by means of the Carrel-Dakin treatment. 

If the cases of empyema which cannot be remedied by even 
long-continued treatment with Dakin’s solution are examined 
there will always be found a definite underlying cause the removal 
or eradication of which, occasionally by a very trivial operation, 
will lead to successful issue. These reasons are not very numerous, 
viz. : 

' 1. Cases in Which Drainage Opening is not Dependent. In the 
commonest form of empyema, namely, that located in the postero- 
inferior part of the thorax, almost any opening into the chest 
situated posterior to the midaxillary line is dependent as long as 
the patient is in a recumbent posture. If, however, the drainage 
opening has been placed too high, trouble promptly ensues, when 
the patient assumes the erect posture,, because a chance is given 
for the formation of an undrained or poorly drained part below 
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tlie drainage opening. The establishment of a second drainage 
opening in the dependent position will promptly remedy the error. 

2. Cases with Contracted Drainage Opening. It is surprising how 
many cases of empyema are allowed to drift into a state of chron- 
icity on account of the neglect of this very obvious fault. They 
formed a very large percentage of the cases in the military service. 
In the treatment as advocated by me for all cases of empyema an 
adequate opening is a most important element, not only for the 
purpose of drainage but also to permit a proper sterilization of 
the cavity. The drainage opening should permit the easy intro- 
duction of at least one good-sized drainage tube, and, depending 
upon the size of the cavity, from two to six Carrel tubes. The 
treatment of cases of chronic empyema due to a contracted drainage 
opening depends upon whether or not this opening can be dilated 
sufficiently by the introduction of increasingly larger and larger 
drainage tubes. If this is possible that is all that is necessary; if 
it is impossible, because of the reformation of the previously resected 
rib, it is advisable to again excise the rib. 

3. Cases with Necrotic Ribs. This is a very frequent cause for 
our inability to sterilize the empyema cavity. The researches of 
Blake have definitely proved' that the interstices and the Haversian 
canals of sequestra teem with bacteria, and in consequence the Dakin 
solution never reaches these bacteria. The result is that the 
empyemic cavity is becoming continuously reinfected. The treat- 
ment is self-evident, namely, removal of the sequestra or necrotic 
ends of the ribs. 

4. Cases with Retained Foreign Bodies. These form a large per- 
centage (13 per cent.) of the cases that cannot be sterilized by the 
Carrel-Dakin treatment. The variety of foreign bodies which has 
been lost in an empyema cavity is unlimited. The most frequent 
is drainage tubes, including Carrel tubes. Other foreign bodies 
that I have found were gauze sponges, tampons, rubber dam, large 
loose sequestra, etc. The diagnosis of rubber tubes should be 
readily made with the roentgen rays; yet it is surprising that even 
they may be overlooked. 

5. Cases with Side Pockets and Lateral Branch Sinuses. The for- 
mation of these is a rather interesting problem and may occur in 
one of several ways. Usually the adhesions in empyema form in a 
more or less regular line around the periphery of the exudate; 
sometimes, however, the adhesions form in an irregular manner, so 
that lateral pockets form which drain through a small opening into 
the main cavity; after a while these pockets contract, forming 
tortuous lateral sinuses. 

Occasionally it happens that the adhesions form in such a peculiar 
manner that we are dealing from the very outset with two sepa- 
rate empyemic cavities, separated by a wall of adhesions. In a 
majority of cases the adhesions are so firm that the two cavities 
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remain separate for an indefinite time. In some instances the 
smaller cavity ruptures into the main cavity and makes a com- 
munication which is usually inadequate for drainage and treatment. 

Finally, irregular cicatricial contractions may occur in the wall of 
a sinus, which has drained for a long time, thereby shutting off a 
portion of the sinus, forming a sort of irregular figure of 8. 

The reason why these cavities do not heal is simple; they are 
impossible of sterilization by the Carrel-Dakin method. In their 
treatment an accurate diagnosis of their location and extent is of 
prime importance; this can be very readily done by means ofithe 
roentgen ray after injecting an opaque substance. Such side 
pockets should be opened (usually by costatectomy) and sterilized 
independently of the main cavity. '\\Tien this is impossible, their 
exposure through a large intercostal incision by way of the main 
cavity is indicated. 



6. Pulmonary Fishilce. The etiology of these has already been 
discussed in detail in the chapter on pathogenesis. When the 
abscess causing the empyema is small, the perforation usually closes 
early, so that the injection of Dakin’s solution may be carried out 
without causing disagreeable by-effects. 

If there is a communication of the abscess with a bronchus of 
larger size, we obtain the not infrequent complication known as 
“ pleuropulmonary fistula ” (Fig. 10) . In the presence of this lesion 
distention of the cavity with large quantities of Dakin’s solution 
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causes a very distressing cough. Such patients, however, stand 
the instillations of smaller amounts with perfect comfort, more 
particularly if attention is paid to the posture of the patient, while 
the fluid is instilled. A position will nearly always be found in 
which the instillations do not cause distress. In rare instances 
the flstula is of unusual size, varying in diameter from that of a 
pencil to a little Anger. 



Finally it may happen in some cases of empyema, particularly 
those that have drained for a long time, that the lung has expanded 
until it fills the entire pleural cavity. In such instances the opening 
into the lung may become adherent to the drainage opening. 
There is formed a short channel, leading directly from the skin 
into a bronchus. On coughing air a slight amount of bronchial 
mucus is expressed. A sinus of this description should be called 
“bronchocutaneous fistula.” They are exceedingly difiicult, if not 
impossible, to cure without operation, because the bronchial and 
cutaneous. epithelium become continuous and form a so-called “lip 
fistula.” In rare instances I have succeeded in curing these fistulse 
by a thorough cauterization of the tract with a fine Paquelin cautery. 
Formerly I have practised extensive operations upon these cases, 
the operation consisting in an extensive thoracoplasty followed by 
extirpation and suture of the sinus. I believe, however, that in 
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most instances this is not necessary. Satisfactory results are 
obtained by mobilizing the lung and excising the sinus. ^Thereby 
converting the bronchocutaneous fistula into a pleuropulmonary 
fistula. Subsequent healing is not, as a rule, protracted; an inver- 
sion suture of the fistulous opening in the lung may shorten the 
period of healing. 

RECURRENCES. 

The question of recurrences is intimately connected with that 
of clrronic empyema; in fact, a cluronic empyema may well be 
defined as one which has a tendency to recur. 

If we analyze the physical forces which enter into the healing of 
an empyema we will find that they are composed of several faetors, 
all of which tend to diminisli the thoracic cavity. They are: (1) 
The ascent of the diaphragm, (2) the direction of the ribs becomes 
more vertical, (3) the intercostal spaces become narrower, and (4) 
the arc of the ribs approaches closer to the median line. At the 
same time the lung expands until the parietal and visceral pleura 
become adherent. It is only when this stage has been reached that 
we can speak with any degree of certainty about a cure ; whenever 
a space is left there is always the possibility of a recurrence. 
Broadly speaking, therefore, these reaccumulations are always a 
reflection upon the method of treatment, for usually they mean 
that drainage and antiseptic treatment of the cavity have been 
discontinued prematurely. I have found that this contingency is 
particularly liable to occur if the external incision is closed opera- 
tively, because it not infrequently happens that good judgment is 
supplanted by haste. Even the strictest precautions, such as 
smears and bacteriological cultures, do not always furnish a reliable 
guide to the presence or absence of microorganisms. It again only 
proves the value of the well-recognized axiom in medicine, that a 
negative proof is no proof. 

An excellent resume of the recurrences in empyema has been 
compiled by Dr. Franklin A. Stevens.^® Stevens shows that 
recurrences are less frequent after the Carrel-Dakin treatment, as 
proved by the following figures. 


1. Healed without Carrel-Dakin treatment 56 

Recurrences 10 = 18 per cent. 

2. Healed with Carrel-Dakin treatment 63 

Recurrences 3=4.7 per cent. 


The diagnosis of recurrent empyemata is difficult if the signs 
and sjmiptoms are not marked. Examinations with the roentgen 
ray, especially stereoscopically^ are of prime help. 

The treatment of recurrent empyema differs in nowise from that 
of an ordinary empyema. Owing to a narrowing of the intercostal 
spaces it is usually preferable in recurrent cases to resect a rib. 
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■ RESIDUAL EMPYEMATA. ( 

Many observers group residual empyemata with the recurrent 
empyemata; this is erroneous, because of essential differences in 
their pathogenesis. 

Hesidual empyema is the result of an irregular and multilocular 
encapsulation during the formative stage of the empyema. At the 
primary operation, as a rule, the smaller of the two cavities is 
overlooked, so that only the larger is drained. Sooner or later the 
patient does not do as well as he should, and upon physical examina- 
tion, sometimes even long after the main cavity is healed, another 
pus focus is found. 

The diagnosis of the existence and location of these residual 
empyemata is exceedingly difficult, particularly if they are of small 
size. There are two s;>miptoms which should lead one to suspect 
a residual empyema: (1) A recurrent or daily evening fever, and 
(2) perhaps even a more important symptom, the fact that the 
patients do not regain their normal weight no matter how liberally 
fed. 

It is the fear of these residual abscesses which lead some surgeons 
to advocate a wide operation for all primary empyemata, exploring 
the entire chest, and breaking up all adhesions and septa. I cannot 
concur in this opinion, as I deem it preferable to do two compara- 
tively trivial and safe operations to one large and hazardous 
one. Furthermore, the occurrence of residual empyema is too rare 
to justify such extensive and formidable primary operations. 

Occasionally the second pus focus breaks through into the 
primary cavity; usually a second operation is necessary. If a 
residual empyema has not been discovered until sometime after 
the primary operation a costatectomy is indicated, because of 
the narrowing of the intercostal spaces. In the cases in which 
the existence of the second pus focus is known at the primary opera- 
tion, and in these the term of “multilocular empyema” is more 
applicable, an intercostal incision is all that is necessary. 

CHRONIC EMPYEMA SINUS. 

Custom makes a very definite distinction between these and 
the previously discussed cases of chronic empyema. There is in 
reality no difference, as it is merely a question of degree. Some 
eases of chronic empyema have a large cavity and a short sinus; 
others have a long sinus and a small cavity. Special operative 
procedures in large numbers have been described for their cure, 
most of which, to my mind, without any particular justification. 
I believe what I have said of the treatment of clrronic empyema 
in general applies to that of the chronic sinus as well. 
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OPERATIVE PROCEDURES IN CHRONIC EMPYEMA. 

In spite of the best of care some cases of empyema will not heal. 
I have no hesitancy in stating, however, that if the treatment of 
the acute and clmonic stage is carried out along the lines laid down 
in previous portions of mj" paper their number will be infinitesimal 
as compared to former years. It is in these cases, and in these 
cases only, that recourse must be bad to one of the major operations 
so called. 

The major operations (and I use the word major deliberately, 
because not one of the originators of the method wdl confess to 
really “major” character of his operation) can be divided into 
two main groups: 

I. The operations tohich aim to obliterate the empyemie cavity by 
collapsing the chest wall. (Estlander, Schede, Quenu, Beck.) 

1. Estlander’s’^ operation aims at an extirpation of that part of 
the bony chest wall which overlies the empyemie cavity. The 
soft parts of the chest wall are then packed down into the cavity 
against the visceral plem-a. The method is applicable only in cavi- 
ties of limited extent. 

2. The Schede*® operation is decidedly more extensive, but is 
applicable in cases of total empyema.^, It follows, therefore, that 
in comparison with the preceding the Schede operation is one of 
magnitude and should by no means be lightly undertaken. 

3. The Quenu operation is only a modification of the Estlander 
operation, which it is supposed to supplant. In this operation the 
ribs overlying the cavity are not removed but are divided at two 
ends of the incision, so that instead of having a flap made up only 
of soft tissues the flap is made up of soft tissues plus mobilized 
ribs. The entire flap is then depressed so that it comes into contact 
with the visceral pleura. 

4. Beck*® reports very satisfactory results from his “ flap-sliding 
operation.” I cannot, however, even after a careful reading of 
his publication, see wherein this operation differs materially from 
the Estlander uifless it is in the cutaneous incision; and all writers 
after Estlander, and even Estlander himself, have already deviated 
from his original incision; in fact, it is recommended that this be 
done. 

II. The operations which aim at a reexpansion of the lung by liber- 
ating it from the heavy, more or less organized, fibrous deposit, which 
con-fines the lung, and prevent^ its expansion. (Delorme, Fowler, 
Lilienthal, Ransohoff.) 

1. The Delorme*^-Fowler*® operation aims at a reexpansion of the 
lung by remoxdng the flbrous deposit which covers and confines the 
lung. Unfortunately the operation does not always succeed: _ (1) 
Because the peeling away is exceedingly diflacult, if not impossible, 
so that munerous perforations are made into the parenchyma of 
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the lung; and (2) because in cases of long duration the lung itself 
is already fibrosed to such an extent that it no longer expands. 

2. The Lilienthal’® operation aims at a ' similar objective. 
This operation is a decided improvement upon the former, because 
it is not near as formidable. Lilienthal has conclusively demon- 
strated that with the aid of a good rib spreader the entire operation 
can be , done through a long intercostal incision, with the possible 
added rapid temporary division of one or two ribs near their angle. 

3. Ransohoff^^ attempts to overcome the not infrequently found 
difficulty of not being able to peel back the fibrous deposit by 
merely making iimumerable incisions into it in criss-cross fashion. 

It is exceedingly difficult to give an absolute indication as to the 
choice between these operations. Personally I am of the opinion 
that all of them have a very definite, though in the light of my 
present knowledge, a much more limited indication than was 
formerly thought to be the case. At the present moment I am 
more inclined to favor the lung expanding operations over the chest 
collapsing operations; (1) Because they are much more con- 
servative of lung function, and (2) because they are followed by 
less deformity. In a certain number of cases good results will be 
obtained from the combination of the two methods. 

All these operations have a very definite mortality. The Est- 
lander operation has the lowest mortality (about 15 per cent.), but 
the real indications for this operation are limited. The Schede 
operation has the highest primary mortality (over 20 per cent.). 
The definite cures in all vary between 50 and 60 per cent. The 
remainder makes up the deaths, improvements and failures. 

In my military service, before I found that I could heal chronic 
empyemata by simpler methods, I performed a number of Schede 
and Estlander as well as Delorme operations; all of my patients 
were in such excellent physical condition by the time they came to 
operation, with absolutely sterile cavities, that I did not have a 
single fatal issue. In passing I may mention that I have found 
the decortication operation particularly difficult in the empyemata 
caused by the hemolytic streptococcus. Of late, again, more 
frequent recourse is had to the decortication operation in the 
military service and, I am given to understand, with very gratifying 
results. 

As is seen I place the indications for these operations quite 
differently than I did in my previous communications®^ upon the 
subject. Formerly I was much more radical in my views and I 
recommended extensive operations in cases which I know now 
would heal without any operation. 

' BISMUTH PASTE TREATMENT OF EMPYEMA. 

The treatment of chronic empyemata with the injection of 
Beck’s bismuth paste is deserving of special consideration. The 
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method comes vei’y highly recommended not only from its origma- 
tor but also from other surgeons. I also have used it and was 
particularly careful to follow all instructions; regrettably, however, 
my results were not very encouraging. In a few instances, it is 
true, healing followed very promptly, but the cure was only of 
limited duration, because practically all of the cases were fallowed 
by a recurrence, extrusion of tlie bismuth paste and continuance 
of the suppuration.^ An additional and important drawback of 
the method is that, in spite of all precautions to obtain pure chemi- 
cals, it is occasionally followed by toxic sjTnptoms; a niunber of 
these cases were encountered in the military service. Beck advises 
the injection of warm olive oil for the removal of the bismuth paste, 
but I have not found this to be verv efBcacious, more particularly 
when the channel or cavity is very tortuous. 

CONCLUSIONS. 

1. Empyema in most instances results from the rupture of a 
small subpleural pulmonary abscess. 

2. An empyema is the final stage of a process in which tlie first 
stage is a serous pleurisy and the second a seropurulent pleurisy. 
The latter is the so-called “formative” stage of an empyema. 

3. The “formative” stage is unaccompanied by pleural adhe- 
sions. The stage of final empyema is always accompanied by 
adhesions. 

4. The vast majority of empyemata are of the encapsulated 
variety. Very few occupy the entire pleural space. 

5. Metastatic suppurations accompanying empyema are to be 
found rather as complications of the causative pneumonia than of 
the empyema. 

6. The treatment of an empyema should be begun in the forma- 
tive stage before the exudate has been converted into frank pus. 

7. It is unwise to perform an operation in the formative stage. 
The mortality is terrific because the accompanying pneumonia is 
still in full bloom, and, furthermore, because of the absence of 
adhesions there occurs a pneiunothorax with “fluttering of the 
mediastinum” and consequent embarrassment of the heart action. 

S. The best surgical procedure in the formative stage is repeated 
aspirations, done every tv’elve to twenty-four hours, in order to 
relieve the respiratory embarrassment due to the mechanical pres- 
sure of the rapidly accumulating fluid. In a few cases tliis measuie 
is curative. 

9. Feeding with a diet rich in calories is an important adjuvant 
in the treatment of the formative stage. 

10. The treatment in the acute stage of an einpyema consists 
in a simple intercostal thoracotomy. This operation need not be 
considered an urgent one, and should be performed wdien the 
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patient’s condition is otherwise perfectly satisfactory. This is the 
so-called “late” operation. 

11. Urgent thoracotomy is indicated only in acute pyopneumo- 
thorax. 

12; The Carrel-Dakin treatment, properly carried out, has 
proved of superlative value in the postoperative treatment of 
empj'^ema and should be used in every case. There are no contra- 
indications to its use. 

13. The mortality of acute empyema by these methods is lower 
than that reported by other methods of treatment. 

14. Empyema cavities heal by three methods: (a) By the for- 
mation and absorption of a sterile exudate; (b) by the formation 
and “absorption” of a closed pneumothorax; (c) by the “classical” 
method, i. e., the expansion of the lung and obliteration of the 
•pleural cavity by adhesions. 

15. Chronic empyema should not occur, or at least should 
become very rare, if the methods of treatment of acute empyema 
as formulated above are practised. 

16. “Chronic” cases of empyema may be defined as such which 
are not amenable to treatment by the Carrel-Dakin method. 

17. Recurrences in empyema are usually the result of undue haste. 
The percentages of recurrences is less after the Carrel-Dakin method 
of treatment than after any other. 

18. The vast majority of operations that have been devised 
for clironic empyema will have a very limited field of usefulness if 
the methods of treatment advocated above are carried out. 
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OBSERVATIONS ON RHEUMATIC FEVER AT UNITED STATES 
BASE HOSPITAL NO. 6, A. E. F,, IN THE SPRING OF 1918. 

By Paul D. White, M.D., 

MASSACHUSETTS GENEHAU HOSPITAL. 


In the spring of 1918 the soldiers admitted to U. S. Base Hospital 
No. 6 with rheumatic fever were sent to special wards for obser- 
vation by one medical officer. Between the middle of February 
and the middle of June 73 such patients came under my observation 
' in this way. The records of this series of cases brought out points 
of interest. The following table summarizes the findings: 


HISTORY. 

Previous history of rheumatic fever 

Doubtful previous history of rheumatic fever 

Previous history of chorea 

Previous history of scarlet fever (four of these cases had 

scarlet fever recently) 

Previous history of tonsillitis 


Cases, 

37 

3 


7 

30 


Per cent. 
51 
4 
3 

10 

41 


examination. 


Tonsils, large or ragged 29 

Tonsils, previously removed 3 

Tonsils partially removed I 

Joints involved; 

Knee 02 

Ankle 43 

Shoulder 33 

Wrist 27 

Foot 25 

Elbow . . . . • 22 ' 

Hand 20 

Hip 20 


40 


85 

59 

45 

37 

34 

30 

27 

27 


COMPLICATIONS. 


Acute pericarditis (two of these cases showed e^^denco of 
fluid; one was tapped and 300 c,c. removed) 

Acute pleuritis (left-sided, 6; right-sided, 8; one showed 

fluid) 

Valve involvements: 

Mitral 

Mitral and aortic 

Tricuspid 

(Nearly all of these cases showed chronic valve damage. 
There were a few acute changes followed, the murmurs 
varying in intensity and quality from day to day.) 

Acute heart-block 

Purpura ‘ ’ 

Streptococcus septicemia (proved by blood culture) . , 


7 

14 

29 

6 

1 


3 

3 

3 


10 

19 

40 

8 

1 


4 

4 

14 

of 2 1 cases 
cultured. 
3 


Deaths 
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DATE OP ADMISSION. 

Cases. 

February • 8 . 

March 22 

April 18 

May 17 

June 4 


Of the 3 cases with streptococcus septicemia 2 recovered and were 
discharged to full active duty two months after the positive strepto- 
coccus cultures were obtained. The heart of the one was apparently 
uninvolved; in the other a diagnosis of tricuspid endocarditis was 
made. The third case died in the United States after a protracted 
illness of many months. 

In another soldier, Frontisi, twenty-five years old, a very remark- 
able recovery took place after a fii^e months' illness, beginning with 
acute polyarthritis and continuing with septicemia, marked mitral 
endocarditis, frequent embolism (leg, arm, abdomen) and severe 
anemia. At the height of the illness, ten weeks after the onset, the 
red blood corpuscles numbered 2,400,000 per c.mm. and the hemo- 
globin was 47 per cent. (Sahli). The white count ranged between 
8000 and 15,000. Six weeks after the low red count convalescence 
had become well established, the red count then being 4,900,000. 

Osier in discussing rheumatic fever states that at the Johns 
Hopkins Hospital, Baltimore, Maryland, for the fifteen years ending 
1904 there were 330 cases of rheumatic fever, with 9 deaths (2.7 
per cent .) } In London the disease seemed commonest in September 
and October, and at the Montreal General Hospital and in Baltimore 
the largest number of cases were admitted in February, March and 
April. The order of frequency of involvement of the joints in 
Osier’s series was knee, ankle, shoulder, wrist, elbow, hip, hand arid 
foot. The average leukocyte count was 12,000 to the cubic milli- 
meter. Thirty-five per cent, of Osier’s cases showed organic valve 
lesions: in 96 per cent., the mitral; in 27 per cent., the aortic; 
in 23 per cent., the lesions were combined. Pericarditis was present 
in 20 of the cases of Osier’s series, or 6 per cent. ; in only 4 was there 
effusion. Osier advises the salicylates, 15 to 20 gr., every one to 
three hours, until the pain is relieved. He states that “there can 
be no question as to their efficacy in relieving the pain. Some 
observers consider that they also protect the heart, shorten the 
course and render relapse less likely.” 

The most striking lesson learned from the series of cases of acute 
rheumatic fever at U. S. Base Hospital No. 6 was the remarkable 
response to forced salicylate therapy. Almost invariably there 
was an abrupt ending of joint pain, swelling, fever and malaise. 
At one time there were two wards full of cases of rheumatic fever.' 
We gave the salicylates in large doses to the patients in one ward. 


^ Osier, William: Principles and Practice of Medicine, 1912, 8tli edition, p. 372. 
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That was their only therapy, except for good nursing care. These 
patients did wonderfully well. The other patients in the other ward 
were given no salicylates internally at first, but received oil of 
gaultlieria and camphorated oil applications to their joints and 
phenacetin and veronal by mouth. Their pain and discomfort 
was dulled to a slight degree, but after two or three days of suffering 
the salicylates were given to them also in large doses, Avith striking 
and rapid relief. Aspirin and sodium salicylate were used, almost 
always aspirin. The routine procedure in the acute cases was the 
administration by mouth of 30 gr. of aspirin every four hours until 
the symptoms Avere relieA^ed; usually 200 to 300 gr. AA^ere necessary 
in the course of two or three days to bring complete relief. After 
that the drug was continued in small doses, 10 gr. tAA'o.or three times 
daily, for example, for a AA*eek or as long as seemed necessary. 
Toxic sjonptoms were astonishingly rare. No alkali was given, the 
aspirin being tolerated easily by tiie gastro-intestinal tract. Only 
3 or 4 cases of the entire group failed to be checked by the salicylate 
and continued in their illness for a fortnight or more. Patients, 
as a rule, had been sick two or tlrree weeks before admission to the 
hospital. They remained in the hospital usually about three weeks 
before being discharged to duty. A few vdth cardiac complication 
were returned to the United States. 

Summary. 1. In a series of 73 soldiers with acute rheumatic 
feA^er, 51 per cent, gave a previous history of rheumatic feA'er and 
40 per cent, showed large or ragged tonsils. 

2. The joints inAmlved in order of frequency AA'ere knee, ankle, 
shoulder, AATist, foot, elbow, hand and hip. 

3. Acute pericarditis was found in 10 per cent, of tlie cases, 
usually A'^erj’^ transient. Acute pleuritis was found in 19 per cent. 

4. There was eAudence of mitral endocarditis in 40 per cent, of the 
cases; mitral and aortic endocarditis combined in 8 per cent. Most 
of these cases were apparently of long standing. Acute temporary 
heart-block was discoA^ered in 4 per cent, of the cases. 

5. Tlrree cases made strildng recoA'^eries after a very serious 
prognosis had been given. In two of the three streptococcus 
septicemia was found by blood culture; both of these soldiers 
retm-ned to full active duty two months later. The third case, 
although suffering from serious permanent heart trouble, surAUA^ed 
a long rheumatic infection complicated' by frequent embolism and 
by a severe anemia, the red corpuscle count falling as low as 2,400,000 
per c.mm. 

6. Response to forced salicylate therapy was very striking. It 
seemed that the course of the disease was shortened by salicylates. 

It is probable that salicylate therapy when forced in rheumatic 
fever acts as prophylaxis against cardiac involvement by shorten- 
ing the disease. 
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STUDIES OF THE PRENATAL TRANSMISSION OF SYPHILIS.^ 
I. SYPHILIS OF THE TESTICLE. 

By Leon Herman, M.D., 

UKOLOGIST TO THE METHODIST EPISCOPAL HOSPITAL OP PHILADELPHIA; ASSISTANT 

INSTRUCTOR OF UROLOGY IN THE UNIVERSITY OF PENNSYLVANIA MEDICAL SCHOOL, 

AND 

Joseph Victor Klahder, M.D., 

, RESEARCH FELLOW IN EXPERIMENTAL SYPHILOLOGY, DERMATOLOGICAL RESEARCH 
INSTITUTE, PHILADELPHIA; INSTRUCTOR IN DERMATOLOGY AND SYPHILOLOGY, 
POSTGRADUATE SCHOOL, UNIVERSITY OF PENNSYLVANIA. 

(Read before the meeting of the Pliiladelphia County Medical Society, November 26, 

1919. 

The testicle is one of the most important organs in the body to 
become involved in syphilis. In all probability there exists an 
intimate relationship between such an involvement and the trans- 
mission of the disease to the spouse and progeny of the infected 
individual. Moreover, involvement of this organ is of more than 
passing interest to the experimental research worker in syphilis, to 
the pathologist, to the surgeon and to the clinician. 

The testicle in animals is particularly susceptible to experimental 
infection with syphilis. In Neisser’s* experiments with apes and 
monkeys the testicles of infected animals always proved to be infec- 
tious even when inoculations with the spleen and bone-marrow failed. 
This investigator states, “It appeared that the testicles acted 
particularly well and long as a depot of the virus.” Testicular 
inoculations in rabbits with the Treponema pallidum produce a 
high percentage of positive results, whereas with intravenous or 
corneal inoculations in the same animals the percentage is con- 
siderably less. Indeed, in Nichols’s^ experience intravenous inocu- 
lations in rabbits frequently failed to produce lesions other than 
of the scrotum or testicle. Moreover, it has been demonstrated 
by animal experiments that the bone-marrow and the testicle 
contain the Treponema pallidum before the appearance of the 
chancre. 

The susceptibility of the testicle to syphilitic infection is further 
shown by the work of Warthin,^ who frequently was able to idemon- 
strate the Treponema palllidum in testicles presenting no gross 
lesions. Indeed, in cases of congenital syphilis and early acquired 
syphilis he found treponemata in the testes in which no histological 

' Being the first of a series of papers on studies of the prenatal transmission of 
syphilis. 

^ Pathologie und Therapie der Syphilis, Berlin, 1911; Arb. a. d. k. Gesundheitsamte, 
1911, vol. xxxii. 

’ Bulletin No. 3, War Department Office of the Surgeon-General, Studies of 
Syphilis, June, 1913, p. 19. 

Am. Jour. Med. Sc., 1916, clii, 508. 
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changes could be recognized. He has further show that the testes, 
next to the heart and aorta, are the most frequently involved organs 
in syphilitics coming to autopsy. In latent syphilis active lesions 
will be found in one or the other of these oi’gans if they occur any- 
where in the body. The triad of interstital myocarditis, aortitis 
and orchitis fibrosa is a pathological complex indicating the occur- 
rence of syphilitic infection in the male. In Weston’s® experience 
an orchitis fibrosa syphilitica chronica is almost a constant finding 
in paretics coming to autopsy. Symmers® records that among 171 
male subjects of late acquired syphilis in the Bellevue Hospital 
series chronic interstitial orchitis was found 67 times, or 39 per 
cent. 

These circumstances seem to indicate a genitotropic tendency 
of the Treponema pallidum. It is an interesting conjecture to asso- 
ciate this proclivity of the organisms for the generative organs with 
the possibility that the Treponema pallidum has been evolved from 
a form which was primitively a genital saprophyte. 

The testicle of rabbits furnishes an ideal medium for the experi- 
mental study of syphilis. This ivas first established by Parodi^ 
in 1907 and subsequently worked out by Uhlenhuth and Mulzer.® 
Syphiloma of the testicle in rabbits occurs in three clinical types: 

1. The organ swells gradually after an incubation period usually of 
about three weeks, but may be as long as eight weeks or more, and 
reaches its maximum size, as a rule, in from four to six weeks. At 
this time spontaneous retrogression may take place. The testicle 
not only swells but its consistence becomes considerably increased 
through infiltration of cellular elements due to the presence of the 
Treponema pallidum. The aspirated juice from the swollen testicle 
contains an enormous number of actively motile organisms. 

2. The occurrence of small, hard nodules, sharply demarcated 
from the surrounding soft tissues. 

3. A chancre of the scrotum as first demonstrated by Hofi’man, 
Lohe and Miilzer,® which appears either as an induration in and 
vmder the skin that ulcerates and forms a typical chancre, or as an , 
induration of the tunica and subcutaneous tissue which does not 
extend to the exterior. 

Noguchfi” has shown tliat morphological and pathogenic vari- 
ations in the Treponema pallidum (thicker, thinner and average ( 
types) ^resulted in different effects in the production of testicular 
lesions in rabbits. 

Supporting this experimental evidence that the testicle is one of 
the seats of election of the syphilitic virus is our clinical knowledge 

‘ A personal communication. 

® Jour. Am. Med. Assn., 1916, Ixvi, 1457. 

’’ Centralbl. f. Bakt., orig., 1907, xliv, 428. 

8 Arb. a. d. k. Gesundheitsamte, 1910, xxxiii, 183; 1910, xx.\iv, 222. 

» Berl. klin. Wohnschr., 1913, i, 769; Deutspb, repd. Wchnschr., 1913, xxxix. 879. 

“ Jour. Exper, Med., 1912, xv, 2. 
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that every syphilitic is tlie potential father of a syphilitic child. 
However, our knowledge is not yet complete as to the role a patho- 
logical involvement of the testicle wdth syphilis plays in the trans- 
mission of the disease. "Wliether such an involvement is essential 
or whether the disease may be transmitted independent of an actual 
disease process in the organ is not definitely known. That tre- 
ponemata may be borne in the sperm from a healthy testicle is indi- 
cated by the fact that the Treponema pallidum has been demon- 
strated in the milld^ from the breast of a pregnant woman in which 
there w^as no apparent involvement of the breast; the organism 
has been found in the spinal fluid^^ in cases both with and without 
clinical evidences of an involvement of the nervous system. Finger 
and LandsteineF® demonstrated the presence of Treponema pallidum 
in the semen of syphilitics by animal inoculation. In one case there 
was clinically an orchitis, but in the other case there was no apparent 
involvement of the testicle. 

Pathology. The pathology of syphilis of the testicle is essen- 
tially microscopic. This becoi^es apparent when one considers 
on the one hand the frequent and rather characteristic microscopic 
picture of the testes of syphilitics in which these organs present no 
macroscopic changes, and on the other hand the fact that, clinically, 
syphilis of the testicle is comparatively rare. The pathology of 
syphilis of this organ is essentially the pathology of tertiary syphilis 
and is that of a chronic fibrosis with or without gummatous for- 
mation. 

The histological picture is somewhat variable. In the active cases 
there exists a plasma cell and lymphocytic infiltration between the 
tubules, a proliferation of the fibroblasts of the stroma, with thick- 
ening of the basement membrane and decreased spermatogensis. 
Such changes may occur diffusely or locally. In advanced stages 
of the disease the spermatogenic epithelium of the tubules may be 
atrophied; spermatogenesis is therefore absent. However, in some 
iustances, as- shown in Fig. 1, part of these structures may be well 
preserved and properly functionating when the testes otherwise 
show marked pathological changes. The stroma between the 
tubules in the later stages becomes thickened and hyaline. In still 
more advanced stages the entire testis becomes fibroid. Warthin 
has demonstrated the Treponema pallidum in the testes of syph- 
ilitics only in the active cellular infiltrations. Grossly the involved 
organ may be moderately enlarged, globular, indurated and smooth. 
In the later stages of the disease the organ frequently becomes 
fibroid, and it is then smaller in size and harder in consistency. 
However, it is important to bear in mind that in the presence of the 

Uhlenhutli and Mulzer: Berl. klin. Wchnschr., 1913, i, 769; Deutsch. med. 
Wchnschr.. 1913, xxxix, 879. 

See the review of these findings in the paper by Klauder, J. V.; Am. .lour. 
Syph., 1919, iii, 4. 

Arch. f. Dermat. u. Syph., 1906, Ixxxi, 147. 
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above changes tlie testis may retain its normal size, shape and 
consistency, but induration is a persistent feature. According to 
pathological findings the testes of almost every sj'philitic may be 
said to be diseased, altliough tliis is demonstrable clmically in 'only 
a small percentage of cases. These pathological changes tend to 
a progressive loss of spermatogensis which may cause a premature 
loss of sexual desire and virility. 



Fig. 1. — Testicle from a paretic. The testicle was clim’cally and grossly negative. 
The histological section shovra rather extensive areas of fibrosis between tubules 
with round- and plasma-cell infiltration. The tubules show spermatogenic laj^ers 
in good state, no atrophy; they were probably functionating. In the area of fibrosis 
there is present what is probably an obliterated tubule. 


Gummata rarely occur in sj’philitic orchitis; the pathology is 
essentially the pathology of gumma existing elsewhere. They may 
be single or multiple. Grossly tlie organ is enlarged and nodular. 
Adhesions to the scrotal tissue are commonly foirnd. The gummata 
often break dovim and discharge a cheesy matter, in which event 
secondary infection and subsequent abscess formation is common. 
The final result is often the formation of a large crateriform ulcer 
with a sloughing base. Exuberant granulations form and frequently 
the seminiferous tubules prolapse through the opening witli the 
production of an infected fungating mass of necrotic tissue, consti- 
tuting a hernia testis. In some instances the breaking down of a 
gumma is followed by sinus formation. 

Clinical Aspects of Syphilis of the Testes. S5q)hilitic 
lesions of the scrotum and of its contents belong for the most part 
to the tertiary stage of the disease. They are essentially clironic 
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in type and affect principally the bodies of the testes. The epididy- 
mis, together with the constituent structures of the spermatic 
cord and the layers of the scrotal wall, may, however, become 
involved either independently or in association with a testicular 
lesion. The fundamental pathology is the same and results either in 
a diffuse sclerosis, in the development of gummata or in a combina- 
tion of these processes. By far the commonest lesion of the body 
of the testis is sclerotic in type. The most important clinical 
feature is enlargement of the organ. At first limited to one side 
the second testis becomes involved later in some cases, although in 
many instances the second organ escapes. 

There is no better description of the syphilitic sclerosis of the 
testicles possible than that classical one which compares it in 
physical characteristics to a billiard ball. It is enlarged, rounded, 
smooth, heavj^ and insensitive. The normal testicular sensation 
cannot be elicited even on heavy pressure, notwithstanding which 
the patient may complain of painful sensations in the afflicted 
organ. This pain is probably due to traction on the cord or possibly 
to stretching of normal tissues as the result of the accumulation of 
fluid in the sac of the tunica vaginalis. Hydrocele of moderate 
size frequently accompanies syphilis of the testicles. 

The epididjTnis is rarely involved with the billiard-ball type of 
luetic testicles. 

The diagnosis is not difficult if one bears in mind that a diagnosis 
of essential hydrocele is justifiable only after the condition of the 
testis, epididjmis and spermatic cord are known to be normal. 
Asphation of the fluid may be necessary before a satisfactory 
examination can be made. The syphilitic testicle may be confounded 
with malignant tumor, especially sarcoma, but the latter grows 
with greater rapidity, gives rise to considerable pain, as a rule, and 
remains localized to one side for a considerable period of time. If 
the external genitals of all syphilitics coming under observation 
are carefully examined there will be found in a considerable pro- 
portion of cases some enlargement and induration of the testes 
proper. In other instances the epididjmiii are similarly affected 
while it is by no means rare to find both structures involved. Often- 
times the condition is possibly not specific in origin, but in a con- 
siderable proportion of cases the enlargement and induration, while 
entirely symptomless, is caused by syphilitic infiltrations, as is 
proved by the restoration to the normal in size under treatment. 
Our files contain numbers of illustrative case histories but the 
following will suffice to demonstrate the condition; 

Case 1. — Y. C., aged twenty-six years, single. History of 
chancre four years ago. Treatment begun in the secondary stage, 
and consisted of four injections of arsphenamin followed by eighteen 
months of mercury by mouth. 



710 HERMAN, KLAUDER: SYPHILIS OF THE TESTICLE 

Present Condition. The patient is entirely without symptoms. 
He came under our observation because of a 4-plus Wassermann 
reaction. This test had been suggested by his physician because 
of the presence of scars on his legs. 

Clinical. The evidences of a syphilitic infection are: Scar on 
the penis. A generalized adenopathy and scars on arms, legs and 
trunk, having the features characteristic of lues. On account of 
the rather generalized distribution of these scars they are in all prob- 
ability the result of a late secondary syphilide. 

Local Examination. Both testes are slightly larger than normal, 
smooth and regular in outline, non-sensitive and indurated. The 
right epididymis is regular in outline, but is harder and larger 
than is normal. Both cords are normal to palpation. There is no 
clinical or laboratory evidence of a Neisserian infection. Serum 
Wassermann, 4-plus. 

The billiard-ball tj^pc of syphilitic testicle is not likely to be 
mistaken for tuberculosis of the testicle, which latter is extremely 
rare and resembles more the gummatous variety. 

Hydrocele may exist only on one side in cases of bilateral syphilitic 
orchitis; it is rarely large and usually disappears, together with the 
testicular enlargement, with the institution of antisyphilitic therapy. 

The following case history is that of a patient with bilateral 
sj'philitic orchitis of the billiard-ball type associated with hydrocele 
on the right side. The only subjective symptom in this instance 
was tumor: 

Case 2. — G., aged twenty-four years; single. History of a penile 
sore ten years ago. Received local treatment and “blood tonic,” 
self-prescribed. 

Present Condition. Swelling of the scrotum of three years’ 
duration. No subjective symptoms except a sense of weight or 
dragging. No history of trauma. 

Clinical. The noteworthy clinical findings are: Scar on the 
penis at the site of former sore; generalized “bullet-like” adeno- 
pathy; a systolic murmur at the base of the heart, transmitted to 
the neck, with an enlargement of the heart to the left (most likely 
a luetic aortitis). 

Local Examination. Bilateral enlargement of the testicles to 
about the size of small apples. The testes are ovoid in shape and 
smooth and stone-like in consistence. There is no tenderness to 
pressure and the normal testicular sensation is absent. There is a 
right-sided hydrocele of moderate size. The vasa deferentia and 
epididymii are normal. Serum Wassermann, 4 plus. 

After antisyphilitic treatment there was a marked reduction in 
the size of the testicles, which became almost normal in size, but 
they remained harder to the touch than normal organs. 

An identical case, the complete clinical notes of which were 
unfortunately lost, is shovm in Fig. 2. This patient also had bilateral 
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sclerosis of the testicles, with hydrocele on the left side, together 
with involvement of the epididymis. A nodular circinate syphilide 
is seen involving the skill' over the anterior aspect of tlie upper left 
thigh. Note the extensive scarring of the glans penis, evidence 
of a destructive primarj’’ lesion, which was undoubtedly an example 
of mixed infection. The blood Wassermann in this case was positive, 
4 plus. 



Fig. 2. — Showing bilateral syphilitic sclerosis of the testicle, associated with 
involvement of the left epididymis and hydrocele. Note the extensive nodular 
tertiate syphilide of the left thigh and the extensive scarring of the glans penis. 

An instance of unilateral (R) testicular syphilis of the billiard- 
ball type without subjective symptoms and unassociated with hydro- 
cele is the history of: 

Case 3. — G. B., aged twenty-nine years. Married eight years. 
Wife is living and apparently well. No children. No stillbirths 
or miscarriages. Gonorrhea four years ago. Denies syphilitic 
infection. Has had no antisyphilitic treatment. 

Present Condition. Swelling of the scrotum of one year’s duration. 
No other subjective symptoms. No history of injury. 

Clinieal. The noteworthy clinical findings are : General adeno- 
pathy and a nodular circinate syphilide on the shaft of the penis. 
The pupils are equal but sluggish in reaction to light. 

Local Examination. The right testicle is enlarged to about the 
size of a hen’s egg (Fig. 3). It is ovoid in shape, quite indurated. 
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but with a smooth surface. Both tenderness and the normal testi- 
cular sensation are absent. No fluid present. The epididymis and 
cord are normal on palpation. The left testicle is normal'. Serum 
Wassermann, 4 plus. 

After antisyphilitic treatment there occurred a reduction in the 
size of the testicles. The patient was not observed sufficiently long 
for an expression as to the final outcome. 



Pig. 3. — Illustrating history of Case 3. 


The following account describes a case very similar to the fore- 
going, except that the testicle was very slightly enlarged.^ It will 
be observed in reading, these case histories that in the majority of 
instances the patients presented other evidences of lues. It will 
also be observed that when mention is made of the results of treat- 
ment the testicle is described as having been reduced in size but as 
remaining indurated. To this one might add that with prolonged 
treatment and the consequent absorption of the cellular mfiltration 
the testicle is likely to become somewhat atrophic in size, but 
retains, as a rule, at least in part, its spermatogenic function. 

The following case history is that of a patient with unilateral 
syphilitic orchitis of the billiard-ball tjqie, with moderate enlarge- 
ment of the testicle: 

Case 4.— H., aged twenty-six years. History of a genital lesion 
which is indefinitely given as two years ago. Received only local 
treatment. Denies gonorrhea. 
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Present Condition. The patient was referred to us because of a 
history of having had a genital lesion. H,e had no subjective 
complaints but is conscious of a slight enlargement of the right 
testicle. This he first noticed one year ago. 

Clinical. Extensive scar involving glans penis, which is partly 
destroyed. Many scars on both legs; these are in nature character- 
istic of scars resulting from healed late secondary or tertiary syphi- 
ilides. Generalized adenopathy. 

Local Examination. The right testicle is enlarged slightly , it is 
very hard, but smooth in surface, contour and not tender. There 
is no fluid present. . The epididjunis and vas deferens are normal 
to the touch. Examination of the left scrotal contents is negative. 
Serum Wassermann, 4 plus. 

After antisyphilitic treatment there was a reduction in the size 
of the right testicle, but it remained quite indurated. 

There was recently referred to us in the genito-urinary clinic 
at the Pennsylvania Hospital, a negro, aged thirty-six years, whose 
left testicle had been removed eight months previously. The 
clinical diagnosis was tuberculosis, but the pathological confirma- 
tion of this is not obtainable. The patient gave the history of 
chancre sixteen years previously. On examination the right testicle 
was found to be uniformly enlarged, smooth, indurated and very 
tender to the touch. The epididymis, spermatic cord, prostate 
and seminal vesicles were normal. The urine was chemically and 
microscopically normal. Serum Wassermann, strongly positive. 

After the first injection of arsphenamin the testicle became some- 
what reduced in size. Since then, with two months’ additional 
treatment, the testicle has reached almost the normal in size. 

A somewhat similar case (unilateral (right) syphilitic orchitis, of 
billiard-ball type, with hydrocele) is the one next to be described. 
This patient had been operated upon for right-sided -hj^drocele 
before he came to the clinic at the Pennsylvania Hospital in March, 
1919. ^ 

Case 5. — ^P., aged fifty-four years. Admitted to the clinie in 
March, 1919, with the history of a scrotal swelling of some months’ 
duration. Owing to the inability of the patient to speak English 
a complete history of the case was not obtained. It seems, however, 
that he had previously been operated upon for hydrocele. 

Clinical. The only general evidence of a syphilitic infection is a 
generalized adenopathy, otherwise physical examination is negative. 

Local Examination. The skin of the scrotum shows an operative 
scar. There is a right-sided scrotal tumor present, which is the size 
of a small orange. This mass is firm in consistency, dull on percus- 
sion and rather irregular in outline. There is a nodular mass in the 
region of the epididymis, which is probably due to operation for 
hydrocele. Tenderness is absent. Examination of the left scrotal 
contents is negative. Serum Wassermann, 4 plus. 
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After the institution of antisyphilitic treatment the mass im- 
inediately became reduced in size and at the present writing the 
right scrotal contents are normal to palpation, except for the 
irregularities in the location of the epididymis. 

The noteworthy feature in the following case of painful unilateral 
syphilitic orchitis of the billiard-ball type is the unusually large size 
of the tumor which gave rise to considerable dragging pain. 

_ Case 6. — . C., aged forty-eight years. Tvdce married, the first 
time eighteen years ago. First wife had three miscarriages and two 
children, who are living and alleged to be healthy. The second 
wife had three miscarriages which were self-induced. The patient 
admits a urethral discharge ten years ago. Denies sj^ihilis. No 
history of trauma. 

Present Condition. Six months ago he first noticed a swelling in 
the right side of the scrotum. This soon became associated with 
inguinal pains and a dragging pain in the scrotum when walking. 

Clinical. No stigmata of sjqihilis. General physical examination 
is negative. 

Local Examination. The right testicle is about the size of an 
orange. It is ovoid in shape, smooth, indurated and tender to the 
touch. The right epididymis is normal, as is also the cord. There 
is a small hydrocele present. The left scrotal contents are normal. 
Serum Wassermann, 4 plus. 

Following the administration of arsphenamin, mercury and 
potassium iodide tlie pain and tenderness disappeared and there 
was a marked reduction in the size of the testicle. 

Thus far we have not mentioned the terminal living pathology 
of luetic orchitis except to say that atrophy sometimes follows. 
This may occur when no treatment is given and the disease tlien 
becomes locally quiescent. Rarely does the skin become adherent 
and ulcerated. The tunica vaginalis usually becomes thickened in 
one or more places, with the primary formation of hydrocele, which 
later may become absorbed, whereupon the sac suffers adhesive 
obliteration. 

The atrophic testicle following luetic infection is an irregular, 
indurated structure in contrast to the small, soft and smooth organ 
resulting from mumps. 

The comparatively rare gummatous form of syphilitic orchitis 
unlike the sclerotic form shows a marked tendency to form adhesions 
with the skin and eventually to lead to the i^ormation of deep crateri- 
form ulcerations through which tlie necrotic testicular tissues may 
herniate. 

These terminal stages in the development of gummatous orchitis 
were commonly seen a decade ago and especially in the wards of 
the large municipal hospitals, but they are now extremely rare.^ ^ 

Gummata of the testicle may coexist with diffuse syphilitic 
orchitis or one or more gummata may be found in an otherwise 
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healthy testicle, although this is very rarely met with. They vary 
in size from a pea to a walnut. The tunica is subject to the same 
changes as in the diffuse form of the disease. 

In the case about to be described the testicle was removed on 
the mistaken diagnosis of tuberculosis. In this, which is a case of 
hereditary syphilis, the treponema was found. 

The following is the case history of a patient with hereditary 
syphilitic orchitis of gummatous type; orchidectomy; demonstra- 
tion of the Treponema pallidum in the tissues. 

Case 7. — ^H. McL,, aged twenty-one years; single. Denies 
venereal disease; indeed, the patient denies having been exposed to 
venereal infection. Father and mother were killed in a railroad 
accident. They were in good health prior to the accident. One 
sister is living and in good health. Family history is otherwise 
negative. The patient had always enjoyed good health until the 
onset of the present trouble. 

. Present Condition. Painful swelling of the right testicle. About 
one month ago he fell, injuring the organ, since which there has 
been considerable pain and swelling. For the past two years the 
right scrotum has been slightly enlarged but not painful. 

Clinical. Ill-developed individual of underfreight. Forehead is 
prominent, but otherwise there are no stigmata of syphilis. General 
physical examination negative. 

Local Examination. The right testicle is enlarged, nodular, 
indurated and tender. The epididymis and vas deferens are normal 
to the touch. The prostate and seminal vesicles are negative to 
palpation. 

The patient was operated upon, with removal of the right testicle. 
Grossly the testicle was moderately and irregularly enlarged and 
firm in consistency. Small nodes were scattered throughout the 
organ. This appearance suggested gummata to the pathologist, 
who then examined the secretion from the section surface of the 
mass and was able to demonstrate treponemata (India-ink method). 
The histological examination disclosed a picture characteristic of 
gumma. The Wassermann reaction was subsequently reported as 
positive, 4 plus. 

The clinical differentiation between tuberculosis and syphilis of 
the testicle should not be difficult. Primary tuberculosis of the 
body of the testis unassociated with tuberculous epididymitis is an 
exceedingly rare pathological lesion. No operation should be per- 
formed in any case of testicular tumor of doubtful nature until a 
Wassermann test of the blood is made; and no operation should 
be performed in a case of this kind when the clinical diagnosis is 
uncertain, regardless of the result of the Wassermann test, until 
the therapeutic test is applied. 

The foregoing case histories illustrate the commoner varieties of 
'sjq)hilitic lesions of the scrotal contents. We will now describe an 
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extraordinary case of syphilitic epididymo-orchitis associated witli 
chronic or subacute diffuse inflammatory cellulitis of the scrotal 
walls: 

Case S. H., aged fifty-eight years; single. Bbstor}’’ of gonor- 
rhea forty years ago. Denies sj^pliilis. No history of traumatic 
injury to the scrotum. 

Present Condition. Patient complains of a painful swelling of the 
scrotum. Six months ago there was a slight swelling of the 
scrotum, wliich for a time grew slowly and painlessly. About two 
weeks before the patient consulted a physician the mass grew 
rapidly and became painful. Soon the e\idences of inflammation 
appeared and the patient consulted a surgeon, who advised oper- 
ation. Multiple incisions were made in the scrotal wall and a large, 
irregular mass was discovered, filling the right half of the scrotum. 
The wall of the scrotum was leathery in consistency and the under- 
lying mass tough and of irregular outline. The diagnosis of gumma 
was suggested at the time of operation. No pus was found and the 
operation was terminated. Subsequently a serum Wassermann 
proved to be strongly positive. The patient came to our notice 
with a chronic Ijmiphedema of the scrotal wall and an irregular, 
indurated, ill-defined mass in the right scrotal sac. Polloiving the 
administration of arsphenamin, mereury and iodide of potassimn 
the subjective symptoms rapidly disappeared and the Ijunphedema 
of the scrotal wall, together with the imderljang tumor underwent 
almost complete resolution. The left testicle had apparently 
escaped involvement in the disease process. 

Cellulitis of the scrotal skin rarely accompanies sjqihilitic orchitis, 
so that the case just described is in some respects unique. Cases 
of sjq)hilis have been reported, however, in which the scrotiun 
became enlarged in the absence of disease of the serotal contents. 
These are usually described as instances of sjq)hilitic Ijonphedema 
or elephantiasis, 

Levy-Bing and Gerbay have described a ease of elephantiasis of 
the scrotum which was undoubtedly a Ijmphedema of the scrotal 
wall secondary to two erosive chancres situated near the base of the 
scrotum. 

We have at the present time a case of pseudo-elephantiasis of 
the penis and scrotum under treatment in the genito-urinarj' clinic 
of the Pennsylvania Hospital; the Ijnnphedema of the scrotum is 
due in this instance to Ijunphatic obstruction caused by inguinal 
adenitis of specific origin. The scrotiun is enlarged to more than 
five times its normal dimensions. 

Levy-Bing and Gerbay describe an edema of the scrotum to wliich 
they apply the term “elephantiasis sypliilitique primitif.” Tliis 
condition, they say, has been described only once before in a case 
reported by Menneco Villapadierno.^^ The affection they describe 
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began as an edema of the scrotum on September 25, 1917. This 
increased rapidly in size, and four days later the scrotum was 
increased 17 cm, in the long diameter. The condition promptly 
subsided with treatment. These cases are, so far as we know, 
unique clinical t 5 q)es of syphilis of the scrotum. 

Epididjunitis of syphilitic origin is extremely rare, but, as the 
few wTiters who have recently contributed to this subject have 
shown, the condition frequently exists but goes undiscovered. 

In the recent contributions to this subject by Lisser and Hinman,^® 
Klauder^® and b}'' Michelson,^^ special attention is directed to this 
fact and a more thorough physical examination of the external 
genitals of syphilitics is urged. 

Of the several clinical forms of the disease the chronic indurative 
type is by far the commoner. Subacute syphilitic epididymitis, 
which occurs usually in the secondary stage of the disease, is 
relatively common, while the gummatous variety, which is a late 
tertiary lesion, is , extremely rare. 

Lisser and Hinman call attention to the fact that the majority of 
cases of sypliilitic epididymitis reported in the literature occurred 
during the secondary stage of the disease. They quote Fournier 
who found' eight cases in which involvement of the epididymis 
took place within a few months from the time of appearance of 
the chancre. 

These older figures are entirely at variance with our clinical 
experience in which epididymitis occurring during the secondary 
stage of the disease is, next to the gummatous, the rarest form of 
syphilis of the epididjnnis. In the past, syphilitic epididymitis has 
been considered an extremely rare condition except as an associated 
lesion with orchitis. We are entirely in accord with Lisser and 
Hinman, who regard this prevailing view as a misconception of the 
true nature of the disease. We cannot agree with them, however, 
in their acceptance of the ancient view of the frequency of epididy- 
mitis during the secondary stage of the disease. In spealdng of 
clinical types which these writers divide into the acute and the 
chronic, they describe the former as follows: “The pain may be 
very severe and is increased by movement or disturbance. 
Walking is almost impossible. The entire epididymis is involved, 
but especially the head. The surface is smooth and the testicle 
and epididymis can be accurately distinguished one from the other. 
After a few days the acute process subsides and there follows a 
chronic course as above. The testicle is not involved.” 

This sequence of acute followed by chronic epididymitis of 
s}q)hilitic origin we have never seen, and the recorded experience 

Am. Jour. S3T3h., 1918, iii, 2. 

18 Urolog. and Cutan. Rev., 1919, No. 8, vol. xxiit. 

11 Jour. Am. Med. Assn., 1919, No. 19, vol. Ijcxiii. 

VOL. 169, NO. 5. — MAY, 1920. 24 
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of most syphilographers does not support their belief. In fact, 
since the original observations by Droan,^® of Lyons, in 1863, and 
Fournier’s^® confirmation in 1875 of Droan’s statements, epididy- 
mitis occm-ring during the secondary stage of the infection has 
been generally considered an evanescent condition, which under- 
goes complete resolution mth the disappearance of the cutaneous 
lesions. Acute sypliilitic epididymitis during the tertiary period 
of the disease is exceedingly rare, but in this instance is followed 
by demonstrable clironic inflammation. 

Epididjunitis occurring in the secondary stage may or may not 
give rise to subjective sjmiptoms, and in by far the greater number 
the disease does not run an acute course. 

As Fournier and Balme®® originally showed, it is only in exceptional 
cases that the condition is ushered in by acute pain and tenderness 
sufficient to confine the patient to bed. The majority of these cases 
are characterized by an indurated swelling of the head of the 
epididjonis, often bilateral, which is rarely larger than a small bean. 
It gives rise to no discomfort and the patient is ignorant of its 
presence as a rule. Occmring in the third or fourth month of the 
disease it is contemporary with the cutaneous lesions. With the 
disappearance of the latter the condition of the epididymis is 
restored to the normal in so far as can be determined by physical 
examination. 

The course of events is q,uite different with the chronic indurative 
type of the disease. The underlying cause here is sclerosis, which 
does not disappear spontaneously. The condition is usually 
symptomless. It may, however, as in the case reported by Lisser 
and Hinman,^® give rise to pain and tenderness. More frequently 
the epididymal lesion is discovered by accident or during a routine 
examination. 

One or both epididymii are enlarged, indurated and club-shaped, 
the globus major presenting the most marked enlargement. The 
enlarged globus major has been called by the Frencli the helmet crest 
and fits over the upper end of the testis proper in much the same, 
m ann er as the adrenal body rests on the upper pole of the kidney. 
The diseased areas are thickened, irregularly indurated and some- 
what nodular. The epididymis is easily outlined on palpation and is 
not adherent to the skin of the scrotum or to the testicles. The 
testis proper may be normal in size or slightly atrophic, and there 
may or may not be a moderate-sized hydrocele present. 

Congenital syphilitic orchitis is not uncommon, but syphilitic 
epididymitis of congenital origin is extremely rare. That congenital 
syp hilis does attack the epididymis is proved by the oft-quoted 
cases of Abbott®^ and of Comby.==2 The patient in the case reported 

Arch. gfen. de m6d., 1863, ii, 513 ff, 724 ff. 

19 Du sarocele syph., Paris, 1875, p. 4. ^ 

9° Epididymites syphilitique, Th&se de Paris, 1876. 

' 91 A System of Syphilis, D’Arcy, Power and J. Keogh Murphy, i, 319. 

99 Annales de dermatologie, 1889. 
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by Abbot was an infant, aged nine months, who had a large broken- 
down gumma in the epididymis. Comby’s patient, an infant, aged 
six weeks, had an active secondary syphilis, together with a large 
nodulated and indurated epididymis. In the discussion which 
followed the presentation of this patient at the Clinique des Mede- 
cines de I’Hdpital St. Louis, Fournier displayed an extreme interest 
in the condition, remarking its importance in proving, that the 
epididymis to the exclusion of the testis proper could be the seat 
of syphilitic lesions of congenital origin. The differentiation from 
gonorrhea is simple. The globus minor is never involved in the 
latter disease, which is more acute, and is often associated with a 
slight febrile reaction. In the subacute forms of gonorrheal epididy- 
mitis the differentiation is more difficult, but the associated ureth- 
ritis will aid in the diagnosis, and if doubt still exists the demon- 
stration of Rn infected prostate and seminal vesicle is of great 
importance. Sjqihilitic epididymitis rarely exists to the exclusion 
of other syphilitic lesions, which should be carefully searched for 
in doubtful cases. The differentiation from tuberculosis is often a 
matter of extreme difficulty. In these cases it is doubly important 
not only to make a thorough search for the other evidences of these 
diseases but to make repeated examinations of the blood, and in the 
event of failure of all other diagnostic means to give a diagnostic 
injection of tuberculin and to prescribe antiluetic treatment. 
Carcinoma of the epididymis resembles syphilitic epididymitis, but 
only in its very earliest stages. No operation should be undertaken 
until all diagnostic means have been exhausted and the therapeutic 
test thoroughly applied. 

Syphilitic Epididymitis. The concurrence of orchitis and 
epididymitis is a relatively common manifestation of late syphilis. 
The disease may begin concomitantly in the two organs, but the 
more usual course of the disease is that of primary involvement 
of one organ, usually the testicle, with extension to the other. The 
sequence of events rarely takes place in the sclerotic form of the 
disease, which remains localized to the part primarily involved. 
The natural tendency of the gummatous variety is to involve con- 
tiguous parts first by inflammatory inclusion in the disease process 
and later by ulcerative involvement. In some instances the site of 
origin of a gummatous epididymo-orchitis cannot be determined, 
because the testicle and epididymis have become transformed into^ 
a single gummatous mass, usually associated with a thickening of 
the tunica vaginalis and hydrocele. The majority of these cases 
prove on pathological examination to be primary gummatous 
orchitis, with secondary inclusion of the epididymis. The natural 
tendency of this form of the disease is to cause destruction of the 
underlying skin, with the production of the familiar crateriform 
ulcer. Hernia testis is a common sequel of the ulcer stage. 

The gummatous variety of epididymo-orchitis is frequently mis- 
taken for tuberculosis or malignancy. Gummatous epididymitis 
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in the absence of testicular involvement begins as one or more 
rounded nodules which are usually situated in the globus major 
altliough primary involvement of the globus minor has been re- 
ported. The clinical course of the disease is similar to that of gumma 
of the testicle with perhaps a greater tendency to sclerosis and 
subsequent atrophy and a lessened tendency to ulceration with 
destruction of the underlying skin. It is an extremely rare form of 
syphilis of the epididymis. 

In the subacute form of the disease syphilitic epididymitis is likely 
to be mistaken either for a low grade Neisserian infection or tuber- 
culosis. 

The following instance is the case history of a patient with 
gumma and tuberculosis of the left epididymis; 

Case 9. — ^F. D., aged twenty-eight years. Married six years 
ago. Came to this country from Russia hve j’^ears ago. Wife is 
living and well. No historj'' of miscarriages. One child living and 
well. 

Mother and father died of tuberculosis. One brother is living 
and well. One brother died as the result of an accident. Denies 
venereal infection. 

Present Condition. Painful swelling in the right scrotum. Onset 
about five months ago. No history of injury, although he attributes 
the swelling of the “testicle” to heavy lifting. Soon after its appear- 
ance the swelling was incised and, according to the patient’s state- 
ment, pus was evacuated. A persistent sinus remains and he has 
complained of considerable pain. 

Clinical. No general evidence of tuberculosis or of syphilis. 

Local Condition. The globus major of the left epididymis is 
about the size of a walnut and quite tender to the touch. Three 
sinuses are present which open on the anterior surface of the scrotum. 
Palpation of the remaining portion of the epididymis, testicle and 
cord is negative. The contents of the right scrotum are normal. 

A smear made from discharge from the sinuses was said by the 
pathologist to contain the tubercle bacillus. Serum Wassermann, 
negative. 

The diagnosis of tuberculous epididymitis was made and the 
epididymis was removed. The epididymis was found to be grossly 
normal except the globus major which contained a tumor about the 
size of a walnut. The tumor was hard and cut with increased 
resistance. These findings led to an examination for the Treponema 
pallidum which were demonstrated in the surface scrapings by means 
of the India-ink method. 

Subsequently three Wassermann tests were negative (both 
alcoholic and cholesterolized antigens used). A provocative 
W^assermann was likewise negative. Stained sections were sub- 
mitted to Dr. Paul G. Weston for examination. His report is as 
follows; 

Stain, Levaditti. No treponemata found in any of the sections 
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examined. Stain, fuchsin for tubercle bacilli. No bacilli found. 
Stain, liematoxylon-eosin. Very prominent are a' number of small 
necrotic areas occurring close together. The central portions are 
surrounded by outer zones of fibroblasts, small lymphocytes and a 
few plasma cells. Several giant cells are present at the outer edge 
of the necrotic centers. These centers contain numerous, blue- 
staining irregular tissue fragments, but there are no recognizable 
remains of bloodvessels or connective tissue present. Surrounding 
the zones of fibroblasts and round cells are areas of dense fibrous 
tissues which show no hyaline change. The only bloodvessels seen 
are a few newly formed capillaries in the zone immediately surround- 
ing the necrotic areas. 



Fig. 4. — Photomicrograph of section of the epididymis, showing round- and plasma- 
cell infiltration adjacent to capillary. 


The interstitial tissue of the epididymis is here and there infil- 
trated with round and plasma cells. The small vessels show a 
distinct perivascular infiltration, with plasma and round cells 
(Fig. 4), the former in large numbers. The vessel walls are normal. 

Histological Diagnosis. Syphilis of the epididymis, tubercle, 
possibly gumma of the epididymis. 

Clinically this case seems to be one of tuberculosis. The diag- 
nosis is further supported by the finding of organisms which were 
looked upon as tubercle bacilli. If we accept as correct the recog- 
nition on the part of the pathologist of both the treponema and 
tubercle bacillus in the specimen, there can be no question of the 
duality of the infection. The case is of greatest interest to us 
because, from the pathological studies of the tissue sections, the 
diagnosis of syphilis seems certain, and yet the patient was his- 
torically and otherwise negative for venereal infection. Further- 
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more, the blood Wassermann test was persistently negative. There 
is, _of course, a great possibility of error. 

In the recognition of tubercle bacilli in lesions of the external 
genitalia and especially in pus from a sinus of the scrotum, there is 
likewise some imcertainty attached to the recognition of trepone- 
mata in India-ink stained specimens. We believe, however, that 
this is an instance of dual infection of the epididjnnis because of the 
clinical features so suggestive of tuberculosis and the microscopic 
demonstration of syphilitic areas in parts of the epididjnnis remote 
from the necrotic areas. 

We wish to acloiowledge our thanks to Dr. Paul G. Weston, 
pathologist at tlie Warren State Hospital, Warren, Pa,, for examin- 
ing pathological specimens and for supplying us with pathological 
material for stud5^ 


THE TUBERCULOSIS PROBLEM AND THE GENERAL HOSPITAL. 
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NEW rORE. 

(From the Montefiore Home Country Sanatorium, Bedford Hills, N. Y.) 


Only a little over a decade ago the present-daj'’, well-nigh universal 
interest in the antituberculosis movement had its inception. During 
this period, progress has been made and results have been achieved 
which are beneficial both to the people at large and to the imfortu- 
nate tuberculous. - Many millions of dollars have been appropriated 
and spent in the erection of new and in the enlargement of existing 
sanatoria (whetlier altogether vdsely or not is still a moot question). 
With the ex-pansion of such facilities there developed simultaneously 
greater interest and improvement in the methods of diagnosis of 
early pulmonary tuberculosis. The general practitioner was aroused 
to the great importance of the early recognition of this serious 
malady. He was encouraged not only to make his diagnosis early 
but to submit it promptly to the patient or liis family. A franlc and 
open mind in this matter supervened upon the existing one of doubt 
and hesitation. The patient in tmn learned that the diagnosis of 
pulmonary tuberculosis did not necessarily seal his doorn and the 
new mental attitude of hope and optimism, frequently reiterated, 
assisted many unfortunates in regaining their health with the result- 
ing happy consequences of restoring to their dependents, their 
earning capacity as bread-winners, and to themselves as heads 
of families that sturdy spirit of independence and self-respect 
universally admired in the citizenry of a free and enlightened 
commonwealth. 
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The educational phase of the campaign among the laity, the 
organization method employed in the subdivision of large cities 
into cooperative districts, each with its own clinic, the prophylactic 
work among the other members of the patient’s family, particularly 
the children, have all played their relatively important role in 
securing those happy results which we may now contemplate with 
pardonable pride and satisfaction. 

While definite progress in the antituberculosis crusade has 
undeniably been recorded, on close analysis it iss evident that one 
phase of our plan of campaign is open to serious objection. 

To understand more clearly what is meant, it is necessary to 
analyze the various factors that now enter into the strictly medical 
plan of our work. 

That relatively small class of tuberculous patients, who are 
fortunate in possessing sufficient means to finance themselves all 
through their illness, for obvious reasons, are excluded from con- 
sideration in the study of this matter. 

The first agency that the tuberculous patient who seeks assist- 
ance comes in contact with is the tuberuclosis dispensary. In all 
the large centers of population, dispensaries have been erected in 
which it was hoped the correct diagnosis of the presence or absence 
of pulmonary tuberculosis could be determined; the negative cases 
to be discharged and for the positively diagnosed cases, the proper 
choice of treatment depending upon the stage of illness and degree 
of activity could be selected. 

The Dispensary. The dispensary is indispensable. It has 
rendered faithful service in the past and is now daily performing a 
very important function. That it has not been as efficient as had 
been hoped is both regrettable and excusable. But the fault lies 
not so much with the dispensary as with those responsible for its 
creation, in that too big a task was laid out for it from the very 
outset. The limitations of the dispensary are many and should be 
appreciated. 

Wliile its facilities are sufficient for the majority of cases, they 
are insufficient for those cases in which accurate and time-taking 
study is necessary. To enable any resident of a large municipality 
to secure the diagnosis of the existence or absence of pulmonary 
tuberculosis is its duty to its citizens. Necessarily such dispensary 
must always be the seat of intense activity. Its methods naturally 
are hurried. The remedy lies therefore in supplementing the dis- 
pensary activities with hospital facilities for that group of cases for 
which the dispensary has proved itself inadequate. 

The deficiencies of the dispensary are reflected in the complaints 
of the sanatorium, from which, as variously estimated, from 5 to 
20 per cent, of all admissions are discharged as non-tuberculous. 

It is clear that this is not the fault of the sanatorium nor yet 
of the dispensary. The weak link in the chain lies in the absence or 
in the inadequacy of hospital or ward facilities to cooperate with the 
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work of the dispensary. While sanatorium facilities grew apace 
there has been no groMdh in the ward facilities of our large hospitals. 
The dispensary has been provided — the sanatorium, too — but the 
hospital ward has been neglected. It should have been foreseen 
that to ensure the best results in the sanatorimn, proper correlation 
is essential between it and the dispensary \da the hospital ward. 

Not only has the dispensary displayed its limitations in the matter 
of diagnosis, but also in the matter of proper selection of cases for 
treatment, depending upon their degree of activity. For example 
a patient presents liimself at the dispensary with a small pulmonary 
lesion which would make him a suitable candidate for admission to a 
sanatorium, but upon closer study a complication is revealed, siich 
as tuberculosis of the bowel, kidney or bladder, etc., winch inval- 
idates tills decision and necessitates his admission to a tuberculosis 
hospital instead. In other words a patient may have an incipient 
pulmonary lesion and in other respects may be so riddled with tuber- 
culosis as to preclude his admission to the sanatorium. For a proper 
study of such cases, hospital facilities in conjunction with the dis- 
pensary are indispensable and should be provided where they are 
now absent. 

Duties aisti Functions op the Hospital Tuberculosis Ward. 
That the tuberculosis ward is essential in a teaching or university 
hospital will not be disputed. Since tuberculosis is the most common 
of all diseases and protean in its manifestations, it is a safe assump- 
tion that the young doctor soon after graduation will be called upon 
to diagnose and treat this disease. He should be trained as thor- 
oughly as possible in the early recognition of its signs and sjTnptoms 
and its importance should be thoroughly impressed upon his mind. 
Who knows tuberculosis well, knows sometliing of medicine. 

In non-teaching hospitals, where a tuberculosis dispensary is 
already established, the tuberculosis ward is essential for reasons 
referred to above. Its facilities may be utilized not only for the 
study of diagnosis and allocation of patients, but also for the investi- 
gation and application of special methods of treatment, such as 
artificial pneumothorax, etc. 

Theoretically, the aim and scope of the modern general hospital 
are to serve all the sick poor of the community free from prejudice 
or discrimination. That hospitals in general do not all display 
this idealistic attitude toward the tuberculous would seem apparent. 
Some are suffering from phthisiophobia themselves, wliich can be 
justified neither by medical science nor human understanding; 
others are purely" dogmatic in their prejudice. It has yet to be 
proved that danger lurks to the healthy attendants in the tuber- 
culosis sanatorium. By analogy this principle should apply to the 
tuberculosis ward of the general hospital. If the modern teachings 
of tuberculosis pathology be true our plea should be uimecessary. 
We have been shonting from the house tops to the populace that a . 
clean consiunptive is no menace to the well, but we have failed to 
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embody this teaching in the conduct of the general hospital where 
the tuberculous patient is still gazed at through glasses of “red” 
with fear and repugnance. Fortunately this has not been the atti- 
tude of all general hospitals, and there are notable exceptions. It 
must be evident that phthisiophobia cannot be eradicated from the 
minds of the people without engaging the active help and loyal 
support of the entire medical profession. Hospital authorites 
could allay this fear to a large extent by the creation of special 
services, however small, for tuberculous patients. 

It seems curious that prejudice should exist against the tubercle 
bacillus, whereas none exists against other germs, such as the 
typhoid bacillus, etc. The typhoid bacillus is now everywhere 
received with open arms by general hospitals, although it has been 
proved guilty of more infection and death among hospital patients 
and attendants than ever could be proved against the tubercle 
bacillus in its palmiest days when prejudice against it ran at its 
height. 

In addition to its supplemental work to the tuberculosis clinic 
the tuberculosis ward should receive the tuberculous patients from 
the other wards of the hospital. Obviously, the number of such 
cases would in a measure, be in inverse proportion to the efficiency 
of the admitting department of the hospital. Tuberculous cases, 
with few exceptions, should not be admitted directly to the hospital 
ward. Such should be sent to the tuberculosis dispensary to be 
admitted or not, according to its own discretion . 

The emergency cases, such as acute pulmonary hemorrhage of 
tubercular origin, should be admitted to the tuberculosis ward for 
humanitarian reasons if for none other. It should be remembered 
that occasionally in these cases artificial collapse of the affected lung 
may prove life-saving. 

The plea is here made for the reception of acute surgical conditions 
in the tuberculous, requiring immediate surgical intervention, e. g., 
acute appendicitis, incarcerated hernia, etc. Such cases now fre- 
quently find the door of the general hospital shut tightly against 
them. This, in the light of present-day knowledge, is unjust and 
imprudent. Some provision should be made either on the surgical 
side of the hospital or in the tuberculosis ward for their reception. 
Fortunately these cases are few in number; yet they do occur, and 
they require more than ordinary skill in anesthesia, surgical technic 
and postoperative care in their treatment. They require the best 
treatment that the best hospital could offer. The tuberculosis hos- 
pital service working in conjunction with its department in the 
dispensary should be divided into two parts. The one for proved 
tuberculous patients the other for suspects. There is a group of 
suspects in whom the diagnosis offers great difficulty. They require 
careful study in regard to subjective symptomology and also in 
regard to objective findings, such as variations in temperature, pulse- 
rate, etc . These patients are manifestly legitimate cases for hospital 
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studj^, and when admitted should not be directed to the tuberculosis 
ward for fear of stigmatizing these patients unjustly. If sent to 
the general medical service the bond of connection between the 
dispensary staff and the patient is broken. The ideal plan would be, 
therefore, to place these patients in a special “ observation ward,” 
where the patient remains in the care of a competent physician until 
the diagnosis is made. By tlie use of the term “observation ward” 
no stigma is attached to the patient and if the patient is discharged 
as non-tuberculous no harm is done The number of beds in the 
tuberculosis ward of a general hospital should be proportionate not 
to the number of beds in the hospital as a whole but to the size and 
need of the tuberculosis clinic, for since the overflow to tlie tuber- 
culosis ward from the other wards will be small (where the admitting 
department is eflicient) it is evident that such beds will be utilized 
almost e.xclusively by the tuberculosis dispensary. , For such dis- 
pensary in Avhich about one hundred cases are under active treatment, 
about 10 per cent., or ten beds in the hospital ward, would suffice. 
This number should include the positively diagnosed cases and 
observation ward. 

The SANATORHiiM Viewpoint. The efficiency of the sanatorium 
has been seriously impaired by the admission of non-tuberculous 
cases (5 to 20 per cent.), and far-advanced cases (30 to 50 per cent.). 
The former are obliged to forsake their work, frequently break up 
their homes, have their children committed to asylums and pre- 
ventoria, only to learn after a short stay at the sanatorium that thej* 
never had pulmonary tuberculosis and consequently require no 
treatment. In the meantime a bed has been occupied whicli might 
have been utilized more advantageously by one of the many active 
tuberculous who float about the city for lack of accommodation. 
Fimds have been injudiciously spent, and frequently an additional 
sum must be extracted from the public funds to rehabilitate the 
“ tuberculous, ’ ’ who, in truth , never had clinical tuberculosis . More- 
over, as a result of his conflnement in a sanatorium, the innocent 
individual is now branded with tlie stigma of tuberculosis, a serious 
handicap, indeed, in a civilization which for the past twenty years 
some agencies have thoroughly saturated with plithisiophobia. 

On the other hand the far-advanced tuberculous are not only 
unsuitable for sanatorium treatment but frequently their con- 
dition is materially aggravated when subjected to the strict sana- 
torium regime. These are hospital cases and should be near their 
homes and relatives. They should not be permitted to obstruct the 
service in institutions primarily intended for those in whom an 
economic recovery seems favorable. 

These occurrences can best be obviated by the establisliment of a 
tuberculosis ward in the general hospital to cooperate with its out- 
patient department in the diagnosis in " suspects” who offer unusual 
difficulty, in diagnosis or in the differentiation of activity or non- 
activity; the active cases to be sent to sanatoria or hospitals depend- 
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ing upon their degree of activity and extent of disease; the inactive 
cases who are not proper public charges to be kept at their work. 

In order to ascertain the view of the most competent workers in 
this field a questionnaire was sent out to many of the largest hos- 
pitals and sanatoria in this country. The questions and answers 
thereto appear in the following tables (1 and 2) : 

1. Have you a pulmonary service or ward? 

2. If so, is it a special service or a part of the general medical 
service? 

3. What percentage of the total number of beds is devoted to 
pulmonary tuberculosis? 

4. Is this growing stationary or receding? 

5. If you have no pulmonary tuberculosis service, did you have 
one, and was it abandoned? 

6. If so, why? 

7. If your institution never had a pulmonary tuberculosis service, 
does it consider it desirable, or is it contemplating establishing one. 


TABLE I. — TO THE GENERAL HOSPITAL. 


j 

I, 

II. 

III. 

IV. 

V. 

VI. VII. 

1 



% 




Mass. Gen. Hosp., Boston . 

Yes 

Spec. 

, , 

Sta. 

No 

No 

Cleveland City Hosp., Cleve- 







land 

« 

(( 

13 

(( 



Mt. Sinai Hosp., N. Y. City . 


tt 

4 

it 



Mont. Home and Hosp., N. Y. 

« 

<( 

25 

IC 



Minneapolis City Hosp., Min. 

« 

U 


t( 



Med. Chirurgical Hosp., Phila. 

<< 



Grow. 

(C 


San Francisco Gen. Hosp., Cal. 

U 

« 

25 

U 



Cook County Hosp., 111. . 

(( 

<r 


a 



Dr. A. K. Krause, Baltimore . 

(t 

(( 





University Hosp., Phila. . 

i< 

Gen. Med. 


sta. 

Yes 

San. est. “ 

University Hosp., Ann Arbor . 

“ 

(( 

12 

(C 



Met. Life San., Mt. McGregor, 







N. Y 

{( 

t( 

85 




Newark City Hosp., Newark . 

(( 

« 





Long Island College Hosp., 







Brooklyn, N. Y. ... 

(( 

U 

2 

(( 

No 

(( 

Cin. Gen. Hosp., Cincinnati . 

« 

(( 




(( 

French Hosp., San Francisco . 

u 

(( 

5 

Rec. 



Kings Co. Hosp., Brooklyn . 

(t 

U 

8 

(C 



Bridgeport Hosp., Bridgeport, 







Conn 

No 

, . 

, . 


Yes 

San. est. 

Michael Reese Hosp., Chicago 

(( 


. . 

, . 

No 

{{ 

Boston City Hosp., Boston 

(( 

, , 

. . 


a 

ti 

Roosevelt Hosp., N. Y. City . 

« 

, , 

. . 


(t 

t{ 

Peter Bent Brigham -Hosp., 







Boston 


. , 

, . 

, , 

tt 

U 

Johns Hopkins Hosp., Balto. 

U 


. . 

. , 

tt 

t( 

Lankenau Hosp., Phila. 

« 

N 

. , 

, . 

, , 

, , 

tt 

Post.-Grad. Med. School and 







. Hosp., New York City . 

<( 






Worcester City Hosp., Wor- 







cester. Mass 

it 






Lake Side Hosp., Cleveland . 

« 









728 .TASCHMAN, STI^^EL]VIAN•: THE TUBERCULOSIS PROBLEM 

1 . Should all cases as soon as diagnosed be sent to the sanatorium ? 

2. Does the sanatorium consider it advisable to have beds set 
aside in the general hospital for the purpose of study, diagnosis, etc., 
of cases of pulmonary tuberculosis before sending same to it? 

3. Does the sanatorium consider it advisable to have a pulmonary 
tuberculosis service attached to every general medical service of a 
large institution? 


TABLE II. — ^FROM THE SANATORIUM POINT OF VIEW. 


Leech Farm Sanatorium 

Cincinnati Gen. Hosp., Cincinnati, O 

Cleveland City Hosp., Cleveland, O 

Dr. J. Kramer, Montefiore Home Country San. . 
Michigan State San. for Tuberculosis, Howell, Mich. 

North Carolina San., Sanatorium, N. C 

State Tuberculosis San., Hartford, Conn 

Wisconsin State San., Statesan, Wis 
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State Tuberculosis San., Carlsbad, Texas 
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Westfield State San., Westfield, Mass 

Dr. J. Kaunitz, Montefiore Home Country San. . 

Loomis San., Loomis, N. Y 

Gaylord San., Wallingford, Conn 
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San Francisco Hosp., San Francisco, Cal 
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The Henry Phipps Institute, Phila., Pa 

Dr. Alfred Meyer, Montefiore Home Country San. . 
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All analysis of the information obtained will reveal; 

1. That only about 50 per cent, of the large general hospitals 
(who replied) have a tuberculosis service. 

2. In more than half of those that have a tuberculosis service 
this is a special one. 

3. This service wherever existing is stationary and wherever 
now absent, none contemplate its establishment. 

4. Two reply that this service was abandoned because “tuber- 
culosis sanatoria were established in the State.” This policy, it 
must be evident from what has already been stated, is both fallacious 
and short-sighted. 

5. Ninety per cent, of the most competent observers in the field 
of tuberculosis , consider it helpful and advisable to have beds set 
aside in the general hospitals for the purpose of study, diagnosis, 
etc., of cases of pulmonary tuberculosis before they are sent to the 
sanatoria for treatment. 

6. Over 90 per cent, of the best sanatoria in this country consider 
it advisable and necessary to have a special pulmonary tuberculosis 
service attached to the general medical service of every large hos- 
pital. “For years,” writes Dr. C. J. Hatfield, “we have pleaded the 
desirability and real necessity for general hospitals to include tuber- 
culosis wards and clinics in their routine plans. I am familiar with 
the objections, but to my mind they by no means equal the manifest 
advantages.” 

A tuberculosis service comprising ward and clinic in the general 
hospital is not only advisable but absolutely necessary. 


FIBRINURIA; OCCURRENCE IN A CASE OF CARCINOMA OF 

THE KIDNEY.i 

By Vincent J. O’Conor, M.D., 

BOSTON, MASS. 


Spontaneous coagulation occurs very exceptionally in the urine 
without an admixture of blood or chyle. If coagulation of the urine 
occurs spontaneously, when the urine is allowed to stand, the 
presence of fibrinogen is always indicated and the resulting coagulum 
is composed of fibrin. 

Fibrinogenuria is responsible for the whey-like coagulation of the 
urine in cases of chyluria due to infection with the Filaria sanguinis 


' From the Urological Clinic of the Peter Bent Brigham Hospital. 
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hommis. Other than tliis occasional but well-recognized occurrence 
in tropical chyluria, fibrinuria is a very unusual and interesting 
phenomenon. 

There have been so few instances of fibrmuria reported that each 
investigator has made a rather detailed study of his individual 
case. Since no noteworthy review of these cases has ever been 
attempted, each writer has felt that tliose in the literature were 
fewer in number than is actually true. 

As there are only twenty-five autlienticated cases in which 
fibrin coagula have been found in the urine in the absence of blood 
or chyle, a detailed study of these should be more instructive than 
a general resume of the literature. The following abstract of the 
reported instances is given below in clu-onological order; 

1. Nasse, 1836. An unmarried man, aged fifty years, presented 
himself complaining of “white particles m tlie urine,” nocturia 
four to five times and occasional sharp pains in the umbilicus and 
epigastrium. The urine voided was clear and coagulated spon- 
taneously a short time after standing. The coagulum was identified 
as fibrin and a tentative diagnosis of “urinary disease” was made, 
but the patient was lost sight of. 

2. Neubauer and Vogel, 1872. A woman, past middle-age, 
presented the clinical picture of an advanced nepliritis, ^vith edema 
and dyspnea. The mine on repeated occasions coagulated on 
standing and the coagulum was identified as fibrin. 

3. Senator, 1874. During the comse of treatment of an acute 
articular rheumatism, by applying cantharides plasters to several of 
the joints, a middle-aged woman passed many fibrin coagula m tlie 
urine. The urine subsequently coagulated entirely when it was 
allowed to stand, otherwise the mine showed no evidence of renal 
abnormality. Removal of the cantharides plasters was followed by 
recovery and no fmther coagulation of the urine. 

4. Bozzolo, 1877. A male, aged eighteen years, presented him- ' 
self with edema of the extremities, arthritis, epistaxis, intermittent 
fever and suprapubic as well as right costovertebral tenderness. 
The urine passed was clear, but coagulated on standing. The 
coagulum was identified as fibrin. The diagnosis of pyelitis cal- 
culosa was made. Several stones were removed from the right 
ureter and the coagulation disappeared. 

5. Bartels, 1878. A ymmg woman suffering from asthma had 
been applying cantharides paste to the sternal region. She 
developed frequency and marked pain on mination, and later passed 
several gelatinous masses through the metlira. The condition 
recmred for several days, but was relieved immediately on dis- 
continuance of tlie cantharides applications. The masses were 
composed of fibrin coagula. 

6. Baumiiller, 1880. A pregnant woman, aged thirty-eight years. 
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complained of pain in the right kidney for several weeks. An 
attack of hematuria had previously occurred. A complete gelatin- 
ous cast of the renal pelvis was passed, with a clear urine. The 
coagulum was firm, solid and white, and gave definite tests for fibrin. 

7. Von Jaksch, 1893. A woman, aged forty-five years, had 
suffered from renal colic for seven years, but had had no symptoms 
for three years. She appeared complaining that the urine coagu- 
lated upon standing. The urine was clear and coagulated almost 
entirely after standing in a vessel. The coagulum was composed 
of fibrin and mucin. The diagnosis of “ureteritis membranacea,” 
due to chronic nephrolithiasis, was made. The patient was reassured 
and discharged. 

8. Von Jaksch, 1893. A woman, aged thirty-nine years, was seen 
complaining of chills, fever, pain in left abdomen and flank, vomiting 
and swelling in the left loin. The mass was obviously due to the 
presence of a left perinephritic abscess. The urine, previously 
normal, now coagulated on standing, forming large, clear, gelatinous 
coagula, which were found to be fibrin. The woman was discharged 
without operation, and six months later was well. 

9. Alexander, 1893. A man, aged twenty-two years, complained 
of a previous attack of hematuria and right lumbar pain. On 
examination there was pain over the right kidney region, but no 
other findings of note. White coagulated masses were later dis- 
covered in the urine and appeared to be fibrin moulds of the ureter. 
Operation showed no definite pathology in the right kidney. After 
recovery from operation the patient had severe pain in the right 
flank and abdomen, with obstruction to outflow of urine from the 
right ureter (noted by cystoscope). Later a large coagulum was 
passed, with complete relief of pain. The clot composed of fibrin 
was a perfect cast of the renal pelvis and calices. The patient had 
no further trouble. 

10. Klein, 1896. This author followed the case of a woman first 
seen at the age of fifty-two years to her death four years later. The 
patient gave the clinical picture of an advancing nephritis, but 
had peculiar cylindrical coagula in a clear urine. These cylinders 
were composed of fibrin and appeared to be partial casts of the 
ureters. The patient continued to pass fibrin coagula, although 
her urine never coagulated after voiding. At autopsy the diagnosis 
of “granular nephritis” was made (“renal atrophy with amyloid 
degeneration of vessels and glomeruli.”) 

11. Greig, 1896. Boy, aged five years, suffering with tuber- 
culosis of the right knee, contracted scarlet fever while in the 
hospital and recovered without complication. Operation for drain- 
age of sinus in the right knee-joint was followed in ten days by 
spontaneous coagulation of the clear urine, voided without pain 
or urinary symptoms. This persisted for three days and later 
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disappeared permanently. The coagula were composed of fibrin. 
A diagnosis of “postoperative congestion of the kidney” was made. 

12. Frank, 1900, This observer mentions a case in which cylin- 
drical casts of the renal pelvis were passed frequently in a clear 
urine.^ The man apparently w'as suffering from a bilateral renal 
infection. He diagnoses a “pyelitis productiva” and gives no 
further data. 

13. Trischitta, 1900. A woman, aged twenty-nine years, com- 
plained of neuralgic pain in the right lumbar region, with an occas- 
ional sharp pain radiating into the groin. She described opaque 
bodies passed in a clear urine. Later the urine was seen to coagulate 
on standing. No diagnosis was made. The coagula were identified 
as fibrin. 

14. Rotlischild, 1901. A man, aged fifty-nine years, presented 
himself complaining of dysuria and the passage of white, gelatinous 
masses. Previous history of hematuria, tliree years and three 
months before respectively. Patient passed long, firm, clear fibrin 
coagula, which appeared to be casts of the ureter. Three months 
later the patient, having lost much weight and having a palpable 
tumor in the left kidney, was operated upon. The tumor of the 
left kidney described as a giant-celled sarcoma was removed. No 
furthur coagula were noted in the urine. 

15. Lostorfer, 1903. A woman, aged forty-nine years, witli a 
past history of rheumatism and migraine, entered the hospital witli 
edema and ecchymoses of the legs, cyanosis and other signs of 
severe cardiorenal disease. The ophthalmoscope showed marked 
albuminuric retinitis. The urine repeatedly contained white 
gelatinous coagula but no blood. The masses proved to be fibrin. 
The patient died of uremia and the diagnosis of chronic parenchy- 
matous neplmitis was verified at autopsy. 

16. Isaak, 1903. A man, aged thirty-four years, complamed of 
passing “white clots” at the end of urination. No hematuria or 
dysuria. Later the urine was seen to coagulate on standing. On 
cystoscopy the coagula were seen to come from the left meter. 
No diagnosis or treatment is recorded. 

17. Quincke, 1904. A woman, aged twenty-three years, had 
repeated attacks of hematuria. She had a palpable tumor in the 
left abdomen, with loss of weight and strength. At times when 
the urine was clear there were cylindrical coagula passed and the 
urine frequently coagulated upon standing. Operation showed the 
left kidney to be converted into a hydronephrotic sac. This was 
removed and the patient died on the sixth day. At autopsy the 
right kidney was found to be cystic. The coagula were identified 
as fibrin. 

18. Imbert, 1905. A man, aged thirty-seven years, during an 
attack of influenza, had frequency, dysmia and strangury. At the 
end of each mination he had slight hematuria. Several days later 
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the urine was seen to coagulate immediately after voiding. Tlie 
condition lasted several days and disappeared, with recovery from 
the influenza. The coagula were repeatedly identified as fibrin. 

19. Mosse, 1906. A girl, aged fifteen years, passed coagula repeat- 
edly in the urine. The urine also coagulated while being observed. 
The ureteral specimens obtained at cystoscopy both coagulated on 
standing. The patient was jaundiced and anemic and the diag- 
noses of echinococcus cyst of the liver and chronic parenchymatous 
neplu-itis were made. No further report is given. 

20. Basile, 1906. A man, aged forty-two years, complained of 
pain in the abdomen associated with urination. Large, white, 
gelatinous masses were passed which were identified as fibrin 
coagula. No further report is given. 

21. Imbert, 1908. A man, aged forty-four years, complained of 
coagulation of the iirhie after voiding. The coagula Were identified 
as fibrin. He seemed otherwise well and was lost sight of. 

22. Imbert, 1908. A man, aged seventy-two years, previously 
syphilitic, presented himself with the complaint of passing coagula 
in his urine. At times there had also been hematuria. Repeated 
observations verified the finding of fibrin coagula. The patient 
became worse and died later of uremia. During the last two months 
of life no coagula were formed. The autopsy verified the diagnosis 
of chronic nephritis. 

23. Imbert, 1908. A man, aged thirty-three years, had repeated 
attacks of renal colic, then passed some “ gravel,” after which the 
urine repeatedly coagulated upon standing. The coagula were 
composed of fibrin. The patient was subsequently well. 

24. Bouchard, 1911. This reporter observed a case of “cystitis” 
which repeatedly passed large fibrin coagula. He made extensive 
chemical studies on the spontaneous coagulation of the urine in 
this case and decided that desquamated epithelial eells were neces- 
sary to bring about the deposit of fibrin from fibrinogen in the 
urine. His work is interesting but not convincing. His case was 
not improved by bladder lavage and was not followed further. 

25. Emerson, 1913. A woman, four hours before death from 
ehronic parenchymatous nephritis, passed 5 c.c. of urine that formed 
a coagulum. This was identified as fibrin. 

Baumuller states that Koch, in a personal communication, 
described the occurrence and identification of fibrinuria in a case 
later foimd to have been a carcinoma of the kidney. Israel, in his 
text-book, describes a case in which a renal tumor had broken 
into the renal pelvis and formed a cone occluding the lumen. White 
coagulated casts of the ureter were frequently passed in the urine. 
This appears to have been another instance of fibrin coagula formed 
in the urinary tract. Eurbringer describes, in his text-book, the 
occurrence of spontaneous coagulation of the urine m two typhoid 
patients, both of whom recovered. A cast of the renal pelvis 13 cm. 
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long was described in one instance. Suter in discussing malignant 
tumors of the bladder states that fibrinuria may occur very rarely 
in association with this disease. He quotes no such cases^ nor are 
any found in the literature. Fenwick also states that “the appear- 
ance of fibrin coagula in the urine is the very rarest symptom 
evoked by vesical growths.” Eichorst quotes no specific cases of 
fibrinuria, but states that it occurs “after cantharides applications, 
in villous tumors of the bladder and endemically in the Isle de 
France and in Madagascar.” The latter undoubtedly refers to 
tropical chyluria. 

I wish to supplement the above resume by reporting the following 
case, which has recently been mider my care. 

Henry L., a Jewish clerk, aged fifty-seven years, entered the 
Peter Bent Brigham Hospital on September 1, 1919, complaining 
of backache, dull pain under tlie right costal margin, loss of weight 
and “ clotting” of the urine. The family history was not important. 
His habits were good. There was a history of mild, fleeting pain 
in the left flank for seven years. This was non-radiating and not 
severe enough to worry the patient. He had been obliged to rise 
once during the night to urinate for ten years, but there was ,no 
frequency of urination during the day. The present illness began 
in September, 1918, following a mild attack of influenza, which 
left him with a frequent irritating, non-productive cough. At this 
time the physician who examined his urine told him that it was 
peculiar, but did not go into detail about the findings. From this 
time on the patient began toTose weight and had become contin- 
ually constipated. He would go for several days without a bowel 
movement, and a resultant abdominal distention and frequent dull 
discomfort in the epigastrium would be relieved only by vigorous 
catharsis. In December, 1918, he began to have slight dyspnea 
on exertion and more or less general weakness. One month later 
nocturia increased to three times, but there was no frequency 
during the day, and no hematuria, dysuria or abnormal mine 
noted. 

In April the patient noted that his mine contained grayish-white 
particles and was somewhat cloudy. He also noticed that the 
urine became whey-like when standing in a vessel for a few hours. 

- A few weeks after this observation he passed a moderate amount of 
bright red blood without pain or other associated symptoms. He 
immediately consulted a physician Avho gave him some medicine, 
and he had no fmther hematuria at that time. 

Early in June the patient began to have a dull, “heavy” pain in 
the right flank and along the right costal margin anteriorly, but this 
was not severe and caused him no great concern. In the first week 
in July he consulted a physician because of a slight cough, and after 
a superficial examination was advised to save his mine in twenty- 
four-hour amounts. He then noted that his single specimens of 
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ul'ine voided into the twenty-four-hour container formed a clear 
gelatinous layer at times, although there was never a suggestion 
of blood in the urine. He called the attention of his physician 
to this who examined the urine and told him he had '‘too much 
fat in the urine.” Later, at his physician’s advice, he underwent 
a cystoscopic examination and was told that he probably had a 
stone in the left ureter and that his right-sided pain might be due 
to the added excretory burden on the right kidney. He continued 
to lose weight and strength and was unabled to work. During this 
time he was placed upon fat-free diet and noted no further coagula- 
tion of the urine. Two weeks before admission the patient had a 
severe attack of colicky pain, localizing itself in the right groin and 
over the spine of the pubis on the right. The pain u^as relieved 
after tluee hours, but that night he had an attack of hematuria 
similar to the one in April. In the morning the urine was clear and 
he has never noted any hematuria since. 

A letter accompanying the patient stated that he had been 
suffering from chyluria, and that though repeated blood examin- 
ations had been made no filarial parasites had been identified. A 
palpable mass in the right flank was also described. 

Admission temperature, pulse and respiration were normal. The 
blood showed 6400 leukocytes; hemoglobin, 55 per cent.; erythro- 
cytes, 3,500,000. The differential count was normal and no malarial 
nor filarial parasites nor abnormal red cells were noted. The blood 
Wassermann was negative. 

The urine was acid; specific gravity was 1024; a slight trace of 
albumin was present and occasional red and white blood cells, but 
no casts. No fat was noted. Phenolsulphonephthalein test showed 
an excretion of 40 per cent, in two hours. 

Physical examination showed marked loss of weight and sallow 
complexion, but no icterus. The heart and lungs were normal. A 
mass, smooth in outline, firm and moving on respiration, was felt 
extending two finger-breadths below the right costal margin. No 
tumor mass could be felt in the right flank, but there was slight 
costovertebral tenderness on deep palpation. The genitalia were 
normal. There was no varicocele present and rectal examination 
showed normal findings. The mass palpated was obviously the 
liver, ■ although there was no increase in the area of liver dulness 
above the costal margin. The impression obtained at this time 
led to the examination of the feces and complete roentgen-ray 
studies of the gastro-intestiual tract. These findings were normal 
in every respect. 

Cystoscopy revealed a normal bladder, but on prolonged obser- 
vation of the right ureteral orifice a small quantity of old blood-clot 
was seen to come from the ureteral opening. Other than this there 
was no normal orificial contraction and no efflux noted. The left 
ureteral orifice was normal, with clear urmary efflux. A No. 6 
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French catheter passed 30 cm. into the left ureter, but a No. 5 
French catheter was only with difficulty passed 10 cm. into the right 
ureter. The lu’ine obtained from the left ureter was normal in all 
respects. There avas no flow obtained from the right ureteral 
catheter. The phenolsulphonephthalein appeared from the left 
kidney five minutes after intravenous mjection, and there was an 
excretion of 25 per cent, of the dye in fifteen minutes. 

Left pyelo-ureterogram avas normal after gravity mjection of 
20 per cent, sodium bromide solution. No gravity floav of the 
opaque fluid aa^as obtained on the right, so 20 c.c. aa'as injected imder 
moderate pressure. The ureterogram showed a tortuous meter 
in its lower third, but none of the fluid reached the renal pelvis. 

Following cystoscopy it was noted that the bladder specimen 
of mine, withdraavn at the time of examination, had partially 
coagulated in tlie glass. The coagulum made up half of the volume 
of the specimen and was a clear, grayish-white, transparent, gelatm- 
ous mass. The coagulum and mine were carefully studied to deter- 
mine the nature of this substance. There was no chyle or fat 
present, no albumose or Bence-Jones protein and no mucin. The 
jelly gave the characteristic tests for fibrm. These are, in brief: 
Insoluble in water; stiffening of the coagulum on boiling; insoluble 
in alcohol; insoluble in neutral solutions; increase in swelling of 
coagulum on addition of weak acids or alkalies; gradual dissolution 
in concentrated mineral acid and subsequent reaction as acid 
albumin. An occasional leuliocyte and erythrocyte were found in 
the centrifuged specimen. 

Urine examination on the three following days showed the 
presence of fibrin masses and shreds in the minCj but no fmther 
spontaneous coagulation of the mine occmred after voiding. 

Physical examination now made apparent an indefinite palpable 
mass in the right flank overshadowed anteriorly by the position of 
the liver. A diagnosis of neoplasm of the right kidney was made. 

Operation was performed on September 11 under nitrous oxide 
and oxygen anesthesia. A right lumbar incision was made and 
a large nodular kidney was identified. The renal artery and 
vein were normal and the mass was not markedly adherent to 
the smroimding structures. The tumor mass was removed with 
some difficulty because of its size, the perirenal fat bemg removed 
without incision. The peritoneum Avas opened posteriorly and the 
liver found to be normal in size, consistency and position. The 
woimd was closed without drainage and the patient made an 
uneventful recovery, being up and about in a wheel chair on the 
tenth day. 

The urine on repeated examinations after operation was normal. 
The phthalein excretion before discharge Avas 35 per cent, m tAA^o 
hours. The patient was discharged on October 11 in good condition, 
having gained eight poimds since operation. 
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Pathological Report of Dr. S. B. Wolbach. Gross description; 
Specimen consists of a right kidney tumor weighing 926 gm. and 
measming 12 cm. from pole to pole and 10 cm. from the pelvis 
outward in the median section. In thickness the measurement i& 
10 cm./ not including a thick layer of perirenal fat, which is very 
adherent to the surface of the tumor mass. The external smface is 
smooth, but most of the sm-face presents rounded, irregular nodules, 
red in color, with the exception of one that is quite firm upon 
palpation and white in color. Sectionmg through the median line 
in tlie mass tlie surface upon rough inspection presents no normal 
kidney structure or substance, the whole kidney being apparently 



Fig. 1. — Gross specimen of kidney tumor after median section. 


replaced by lobules of spongy and firm tiunor cells. On close 
inspection, however, at both lower and upper poles there is still a' 
very thin shell of cortex, ineasurmg not over 2 mm., which shows 
definite glomeruli. This small amount of renal tissue extends 
for only 2 or 3 mm. along the edge, when it disappears, becoming 
a mere layer of fibrous tissue, which surrounds and apparently 
bounds the growing tumor cells. The pelvis of tbe kidney is filled 
with a mass of fat and nodular tissue, which is about 8 cm. long and 
2 cm. thick, and in its center there is a small, hard, apparently 
calcareous mass or nucleus. The entire mass seems to be attached 
to one side of the pelvis where the lining membrane of the pelyis ends. 
This membrane is for the most part soft, smooth and glistening, 
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but there are seen to be small implantation areas of cells. The cut 
surface of the kidney shows a large, firm, white area about centrally 
located, measuring 4x5 cm. This area stands out m contrast to 
the rest of the areas of tumor cells because of its white color and firm 
structure. The other portions of the tumor, which are definitely 
localized, separated and surrounded, by white, fibrous tissue bands, 
are red m color, of spongy consistency and have a more medullary and 
glandular appearance. Tissue from the tumor was fixed in Zenker 
and a frozen section presents the picture of medullary carcmoma. 



Fig. 2. — Low power ( X 125), showing transition from adenomatous to carcinomatous 

structure. 

Microscopic Report: There are sections from four different 
portions of the tumor stained with eosin methylene blue and with 
phosphotungstic acid hematoxylin. The sections present widely 
different appearances according to the portion of the tumor from 
which they came. Tliree of the sections present a somewhat 
adenomatous structure, built up of tubules and small cysts, with 
papillary ingrowths lined by columnar cells, most of which are of' 
vesicular outline, due to a marked vacuolization. This portion 
of the tumor is divided up into larger and smaller nodules by a 
fairly heavy framework of connective-tissue and in some places 
bands of smooth muscle, the latter possibly derived from the 
kidney structure. The cells forming tubules are supported by a 
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very delicate coenective tissue abundantly supplied with capillaries, 
and suggest the renal origin of the tumor (Figs. 2 and 3). Sections 
stained for fat after fixation in Klotz fixative show a very slight 
amount of fat, or rather lipoid material, as the color of an occasional 
granule is pale orange. This portion of the tumor contains small 
areas of hemorrhage, both recent and ancient. The other portion 
of the tumor corresponding to the dense, white nodule noted in the 
gross description presents a complex appearance. In one portion 
it is definitely invading the capsule and h.as the structure of car- 
cinoma with abundant stroma (Fig. 4). Other portions present 
solid masses of rather vesicular epithelial cells, with a slight tendency 



Fig. 3. — ^High power ( X 640) of area shown in Fig. 2. 


toward alveolar formation. The bulk of this portion, however, is 
composed of spindle-shaped cells accompanied by a small amount 
of diffusely distributed intercellular substance, which stains a 
feeble yellow with phosphotungstic aeid stain, and on the whole 
presents the appearance of a sarcoma rather than of a carcinoma. 
There seems, however, to be a transition from the adenocarcino- 
matous appearance to this architectureless portion (Fig. 5). The 
cells of both portions have some features in common, namely, in 
then somewhat vesicular appearance and in the size and chromatin 
content of the nuclei. It is also worthy of note that these sarco- 
matous areas contain considerable dark brovm, granular pigment 






Fig. 5. — High power (X 640), showing proximity of adenoma and sarcoma-like 
portion, ISTotc mytotic figure in lower right comer. 
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enclosed within phagocytic cells and my interpretation is that in 
these sarcoma-like portions we have a simultaneous growth of tumor 
and fibroblasts which have replaced areas of hemorrhage. Mitotic 
figures are abundant in all parts of the itumpr, particularly abundant 
in the last described portion. 

Comment. Tumor is an adenocarcinoma of renal origin and has 
in places taken on the characteristics of a more malignant form of 
carcinoma, with loss of gland-like structure. 

Diagnosis. Carcinoma of kidney. 

Conclusions. Sponjtaneous coagulation of the urine occurs very 
rarely without an admixture of blood or chyle. 

That the fibrin coagula identified in these various types of disease 
of the urinary tract were chemically and microscopically identical 
seems evident from the case reports. 

That the fibrin fomid in the urine of the case reported above 
was not a product of the carcinoma itself, but a result of the asso- 
ciated renal destruction, seems evident from a study of these cases. 

The pathological condition miderlying the etiology of this con- 
dition seems to be a nephritis of varying grade and severity. 

BIBLIOGRAPHY. 

Alexander: A Cast of the Pelvis and Calyces of the Kidney Composed of Fibrin 
Passed Spontaneously in the Urine, Jour. Cutan. and Genito-Urin. Dis., 1893, No. 2, 
xi, 59-70. 

Bartels: Specielle Pathologie und Therapie, v. Ziemssen, ix, 1. 

Basile: Contribute alia conoscenza della fibrinuria, Med. ital., Napoli, 1906, iv, 
523. 

Baumiiller: Ein Fall von acuter Fibrinurie,- Virchow’s Arch. f. Path. Anat., 
Berlin, 1880, Ixxxii, 261. 

Blaufus: Contribution a I’etude de la Fibrinurie, Montpellier, 1902. 

Bozzolo: Case di fibrinuria; un contribute alia diagnosi della pielite calcolosa, 
Gior. d. r. accad. di med. di Torino, 1877, 3, xx, 451. 

Bouchard: Etude de la coagulation urinaire. Rev. de med., Paris, 1911, xxxi, 
num. spec., p. 103-111. 

Eichorst: Handbuch der speciellen Path, und Therap., Berlin, 1885. 

Emerson: Clinical Diagnosis, Philadelphia, 4th edition, 1913, p. 270. 

Fenwick: Cardinal Symptoms of Urinary Disease, London, 1893. 

Frank: Ueber Mucin-Gerinnsel im Harn, Ztschr. f. Idin. Med., 1900, xxxviii, 479. 

Furbringer: Die inneren Krankheiten der Harn und Geschlechtsorgane, Wien, 
1890. 

Gossner; Einfluss subcutaner Gelatineinjection auf Nierenbeckenblutung, 
Munohen. med. Wchnschr., 1901, xlviii, 59-61. 

Greig: Fibrinuria, Jour. Path, and Bacteriol., 1896-97, iv, 401. 

Imbert: La Fibrinurie, Ann. d. mal. d. Org. genito-urinaires, 1905, ii, 1315. ^ 

Imbert: Un cas de Fibrinurie, Marseille m6d., 1908, xlv, 489. 

Isaak: Arch. f. Dermat. u. Syph., 1903, vol. Ixxvii. ^ 

Israel: Chirurgische Klinik der Nierenkrankheiten, 1899. 

Klein; Zur Kenntniss der Ausscheidung von Fibrin und Fibrinartigen Gerinnseln, 
Wien. klin. Wchnschr., 1896, ix, 701. 

Kutner: Ueber Fibrinurie, Berlin, 1907. 

Lostorfer: Ein Fall von Fibrinurie bei Nephritis, Wien. klin. Wchnschr., 1903, 
x^d, 185. ■ 

Mosse: Fibrinurie, Berl. klin. Wchnschr., 1906, xliii, 277. 

Nasse; Untersuchungen zur Physiologie und Pathologie, 1836, i, 209. 

Neubauer and Vogel: Anleitung zur Harnanalyse, 1872. 


742 


CAREY r ANTHRAX FROM THE SHAVING-BRESH . 


Quincke: Zur Pathologie der Harnorgane, Deutsch. Arch. f. klin. Med., 1904, 
Ixxix, 290-305. 

Rothschild: Beitrag zur Kenntniss gerinnselartiger Gebilde im Urin, Deutsch. 
med. Wchnschr., 1901, xxvii, 873-876. 

Senator: Ueber die im Harn vorkommenden Eiweisskorper und die Bedingungen 
ihres Auftretens bei den verschiedenen Nierenkrankheiten, iiber Harncylinder und 
Fibrinausschwitzung, Virchows Arch. f. path. Anat., 1874, Ixx, 490. 

Suter: Handbuch der inneren Medizin, Berlin, 1912, p. 44. 

Trischitta: Un caso di fibrinuria, Clin, med, ital., Milano, 1900, xxxix, 525-532. 

Von Jaksch: Zur Kenntniss der Aussoheidung mucinartiger und fibrinartiger 
geformter Massen aus dem uropoetischen System, Ztschr, f. klin. Med., 1893, xxii, 551. 

I 

1 


ANTHRAX FROM THE SHAVING-BRUSH AND PRIMARY 
ANTHRAX MENINGITIS. 

By H. W. Carey, A.B., M.D., 

TROY, N. y. 

Soon after the beginning of the War, numerous cases of antlirax 
were reported in which the source of the infection was obscure. 
The first cases were reported in England in 1914 from among the 
troops in the concentration camps. No history could be obtained 
of any contact with cattle, hides, meat or wool, nor of any of the 
known sources of anthrax infection. In nearly every instance the 
disease made its appearance on the face as a malignant pustule. 
Later when the United States entered the War anthrax infection 
made its appearance among ,our troops in the training camps, 
although a few scattered cases occurred among civilians. 

A typical instance of shaving-brush infection came under the 
writer’s observation and will be introduced at this point in order to 
include it in a general summary of the subject that is to follow. 

M. B., male, aged thirty-four years, a window-washer by occupa- 
tion, complained of a sore on the right side of the neck, slightly 
below the angle of the jaw. Four days before, as he was about to 
shave, he noticed a small pimple on the neck. He had just bought a 
new shaving-brush for ten cents and was about to use it for the first 
time. W hil e he was shaving he cut off the top of the pimple and it 
bled a little. This spot became sore shortly afterward and deve- 
loped into a pustule, which quickly grew larger and the neck began 
to swell. He felt apprehensive and could not sleep well. When 
first examined the sore measured 2 cm. in diameter. . It was indu- 
rated and raised somewhat above the level of the surrounding skin. 
In the center was a black eschar surrounded by vesicles, some 0.5 
cm. in diameter, which contained a slightly bloody serum. The 
skin surrounding this for a distance of 2 or 3 cm. was very red and 
edematous. The lymphatic glands under the jaw were swollen and 
indurated. The temperature was 100° and the pulse 96. The 



caret: anthrax from the shaving-brush 743 

leukocytes were 17,000. A blood culture made the following day 
developed no growth. 

Smears made from tlie serum in the vesicles contained many long 
bacilli, with square cut ends. A tendency to chain formation was 
noticeable. They were Gram-positive. Cultures were made on 
agar slants and bouillon, and from the latter agar plates were seeded. 
The colonies on the agar plates and slants developed in twenty-four 
hours typical medusa-head colonies and in the bouillon the growth 
formed long threads. The bacilli were non-motile. A small portion 
of the bouillon culture was introduced into the peritoneum of a 
guinea-pig. The animal died within twenty-four hours. The 
necropsy revealed an edema and erythema at the point of inocula- 
tion ; the peritoneum was edematous and the spleen swollen. Smears 
and cultures taken from the point of inoculation, the spleen, peri- 
toneal cavity and the heart blood contained bacilli which mor- 
phologically and culturally corresponded to anthrax bacillus. 

As soon as the diagnosis was established the patient was referred 
to the surgical service. The affected area was excised completely, 
with a wide margin of healthy tissue, and the wound sutured without 
drainage. No local treatment was used and no serum given, as 
none could be obtained without considerable delay. The tempera- 
ture and pulse-rate promptly dropped to normal and the wound 
healed per primam. The glandular swelling subsided rather slowly. 
At the end of one week the patient was discharged well. 

An effort was made to cultNate anthrax bacilli from the shaving- 
brush. The bristles were placed in bouillon tubes and flasks and 
from these agar plates were seeded. The growth of contaminating 
organisms was so abundant and spread so rapidly over the plates 
that no anthrax colonies could be found. While the attempt to find 
the anthrax bacillus in the shaving-brush was unsuccessful, there 
can be little doubt that the infection originated from it. The 
patient’s sole occupation was window-washing, and it did not bring 
him into contact with any of the common sources of anthrax infec- 
tion, such as cattle, meat, wool or hides. The only possible carrier 
of anthrax was the shaving-brush, which he used for the first time 
the day before the sore began. 

In the early reports of anthrax cases in England the infection 
of the shaving-brush was attributed to the “ diabolical tactics of the 
enemy.” The investigation made by Coutts^ offered what appears 
to be the correct explanation. Before the War began the shaving- 
brush was made from badger-hair, horse-hair or pig bristles. Soon 
after War was declared badger-hair could not be used, as it had been 
imported chiefly from Russia. At the same time there developed 
a large demand for the shaving-brush by the troops in the training 
camps. To meet this demand manufacturers used horse-hair and 


• Anthrax and the Shaving-brush, British Med. Jour., June 30, 1917, p, 882, 
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pig bristles imported direct from China and Siberia. The former 
were notoriously dirty and were not properly disinfected. They 
were responsible for the most of the infections." 

An investigation of the shaving-brush industry was also made in 
this country, but some time later, in which the infection was traced 
to both imported hair from China and Siberia and to “local hah’” 
from the Argentine and Chicago. It was found that some .manu- 
facturers used the hair just as they received it, on the assumption 
that it had been disinfected, while others exposed the hair to pro- 
longed boiling or to live steam, both of which seemed to yield 
satisfactory results. For general use, however, it was recommended 
that the hair be immersed for several hours in 10 per cent, formalin 
at a temperature of 110° F. 



The investigation in England recorded 19 cases of antlirax among 
civilians from June, 1915, to October, 1916, 14 of which were proved 
to be caused by the shaving-brush and 5 suspected of starting in this 
way. In the army in France, from 1915 to February, 1917, 23 cases 
developed, all on the face and presumably from the use of the 
sha^^ng-brush, No examination of the brushes could be made, 

^ Anthrax from the Shaving-brush, U. S. Public Health Reports, July 12, 191S. 
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however, because of the rapid movement of the troops in the field 
at this time. Among the troops in England there were 18 cases, 12 
in the shaving area of the face and 4 almost certainly due to the 
shaving-brush. 

In this country there have .been 24 cases of anthrax caused by 
the infected shaving-brush. Two of these were civilians and the 
remainder among the troops in the training camps. In 6 ol these 
the antlirax bacillus was cultivated from the brushes and the evi- 
dence in the other cases leaves little doubt that they were infected 
in the same way. 

Numerous unsuccessful attempts were made to isolate the anthrax 
bacillus from the suspected brushes, due chiefly to the fact that 
cultural methods were used rather than animal inoculations. In the 
cultural method the enoimous number of adventitious organisms 
on the brushes overgrows the anthrax spores, making it very difficult 
to identify the antlwax colonies. 

Leake and Lederer^ suggest the following method for isolating 
the anthrax bacillus from the shaving-brush; 

One-half of the hair of the suspected shaving-brush is macerated 
in a mortar with 50 c.c. of normal salt solution. The suspension 
is pipetted off into large flasks or test-tubes and heated to 80° C. for 
ten to thirty minutes, in order to destroy the bacteria, leaving only 
the spores. The fluid is then centrifuged and the sediment used to 
inoculate mice and guinea-pigs. They advise using 0.5 to 1 c.c. 
for mice and 2 to 12 c.c. for guinea-pigs. A portion of the sediment 
may be used for culture purposes. They suggest that the sediment 
be diluted with salt solution, in order to obtain a good distribution 
of the colonies when agar plates are used. The colonies that appear 
suspicious are fished to agar slants and the growth developing on 
them is used to inoculate guinea-pigs and mice. With this method 
they were successful in isolating anthrax bacilli in three out of nine 
new shaving-brushes. 

Clinically the cases presented the well-recognized types; the 
malignant pustule was the most frequent, as might be expected 
from the mode of transmission. Occasionally instances of septicemia 
and intestinal and pneumonic infection occurred. There were also 
9 instances'* of meningeal infection, 3 of which were apparently 
primary, without any point of entry that could be found. Seven 
of these were reported from England and two from Canada. They 
all presented the usual symptoms and signs of meningitis; the onset 
was sudden and the fatal coinse of the disease very rapid. The 
diagnosis in every case was made by finding the antlirax bacilli in 
the bloody spinal fluid. 

’ Am. Jour. Public Health, February, 1919, p. 114. 

* Roscoe; Lancet, March 17, 1917, p. 407. Warren and Williamson: Jour. 
Royal Naval Med. Service, April, 1918, p. 212. Gilmour and Campbell: Canadian 
Med. Assn. Jour., Februarj', 1918, p. 97. 
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The possibility of antlirax causing meningitis has received very 
little recognition in this country, possibly because antlirax has not 
been a common disease. It has been recognized in Europe, how- 
ever, since 1874, when Wagner described the pathological changes 
in two cases that came to autops 5 ^ ^More recently there has been 
a number of instances recorded, notably by Merkel, Czyhiarz, 
Risel, Ziemke, Babes, Fulci and Herzog. 

The hemorrhagic character of the meningeal exudate and the 
blood-stained spinal fluid are emphasized by all these vTiters, and are 
characteristic of this type of meningitis. Herzog, after a histo- 
logical study of the bloodvessels in three cases, explains this as being 
due to a necrosis in the muscular coats of the vessels which permits 
the elastica and intima to be protruded by pressure and eventually 
to ruptm'e. The toxins of the microorganism is believed to be the 
cause of the necrosis.® 

Summary. 1. A new method of anthrax transmission from the 
use of the shaving-brush has been discovered during the War. 

2. The hair used in the manufacture of the infected brushes came 
chiefly from China and Siberia, to a lesser extent from the Argentine 
and Chicago. The hair was either not disinfected at all or inade- 
quately disinfected. 

3. The isolation of the Bacillus antlxracis from the shaving-brush 
is accomplished better by the inoculation of shsceptible atiimals 
than by cultural methods. 

4. Meningitis due to anthrax may occur without any apparent 
point of entry. The spinal fluid is always bloody and contains the 
anthrax bacilli in large numbers. 


® Czyhiarz; Wien. klin. Wchnschr., 191C, xxix, 768. Risel: Ztsohr. f. Hyg. u. 
lufectionskrank., 1903, xlii, 381. Ziemke: Miinchen. med. Wehnschr., 1898, No. 20, 
p. 765. Babes: Romania Medicale, 10 Jahr., 401. Fulci: Histolog. u. histopath. 
Arbeiten iiber die Grosshirnrinde, 1913, Bd. 'vd. Heft II, p. 1. Herzog: Beitrage zur 
path. Anat. u. zur allg. Path., lx, 513. 
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For Students of Medicine and Physicians. By Joseph 
McFarland, M.D., Professor of Pathology and Bacteriology in 
the University of Pennsylvania. Ninth edition, thoroughly 
revised. Pp. 858; 330 illustrations, a number of them in colors. 
Philadelphia and London: W. B. Saunders Company. 

Recently a new edition — ^the ninth — of McFarland’s Patho- 
genic Bacteria and Protozoa has appeared. One finds many improve- 
ments in this over the other deservedly popular editions. 

Although composed of fifty additional pages, with more numer- 
ous and even better illustrations, the use of finer paper has accom- 
plished a thinner, more easily handled and altogether more attrac- 
tive volmne. 

Though revised amid the distractions of army life the author has 
not been unmindful of the little changes that smooth and clarify. 
In treating of sciences such as are here dealt with there are 
many subjects that must be gone into of which our knowledge is 
far from complete or certain. Happily, for the student at least, 
when dealing with such subjects, this book does not confuse one 
with a mass of contending hypotheses and theories, but enables 
him to leave such subjects with good defensible opinions. 

There is again an absence of any systematic arrangement of the 
subjects presented in Part II. We believe some arrangement, 
either according to the type of disease produced or according to 
the organismal cause producing it, would leave the reader with 
a clearer and more consecutive comprehension of the relation of 
organisms to disease. 

Much has been added to the chapter on suppuration and the 
gas-forming organisms. The author has incorporated a new 
chapter on infective jaundice; and in keeping with the increase of 
our knowledge of the types of the pneumococcus the chapter 
on this organism has been practically rewritten. Generally the 
author is conservative in his discussions and recommendations. 
We are a little surprised to find him recommending unequivocally 
the therapeutic use of Type II serum in all cases caused by this 
t 5 q)e of the organism — a mode of procedure that has not met with 
success or approval at the hands of many workers. 

Two very happy features of the book are the descriptions of 
pathological findings and the presence of charts and the many 
other efforts the author has made to aid the student in the identifi- 
cation of organisms. H. F. 
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What we Ejstow about Cancer; Hand-book for the Medical 
Profession Prepared by a Special Committee of the Ameri- 
can Society for the Control of Cancer. Pp. 54, American 
Medical Associated Press, Chicago. 

In February, 1917, by vote of the National Council of the Ameri- 
can Society for the Control of Cancer, a Committee was appointed 
to prepare the manuscript of a hand-book on cancer, for circulation 
among the members of the Medical Profession of the United States. , 
This was done for the purpose of dissemination of facts in regard 
to cancer to the end that its mortality may be reduced by a wider 
Icuowledge of the disease. After the formulation of the essential 
data for this hand-book, the committee selected submitted these 
facts to the leading medical men of the country. In turn, their 
criticisms and suggestions were incorporated to the best ability of 
the committee in the formation o'f this pamphlet. The views 
expressed are therefore the views of the leading men of the profession 
throughout the country. 

In this small pamphlet the urgent need of early treatment is set 
forth in order to reduce the mortality. Its aim is to educate the 
Medical Profession as well as the' public in making early diagnosis 
and instituting prompt treatment. It sets forth the responsibility 
of the physician to the general public, and points out the conse- 
quence of neglect. 

The various forms of cancer in tlie different portions of the body 
with sjnnptoms and findings are correlated in a very brief manner. 
The various precancer conditions, as well as various cures are also 
given. In conclusion it is one of the greatest helps in getting this 
essential knowledge before the medical profession in a brief, concise 
manner, and one who follows its teachings will do much to decrease 
the mortality from this disease in his community. T. K. 


Medical Clinics of North America. Volume III, No. 1, 

Chicago No. Pp. 277 ; 59 illustrations. Philadelphia and London : 

W. B. Saunders Company. 

This number is entirely devoted to short clinics, presumably 
presented to students of various colleges in Chicago. Dr. Isaac 
A. Abt presents the subject of prognosis of disease in infancy and 
childhood, pointing out many pitfalls and many useful suggestions 
for the general practitioner. He also reports a case of Hanot’s 
cirrhosis in a two-year-old child, giving history] and differential 
diagnosis. Dr. Frederick Tice reports a case of mediastinaljtumor 
which proved to be a lymphosarcoma. In addition he also presents 
a case of carcinoma of the stomach. In both cases autopsy findings 
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are, included, and in the latter two pieces of steel wire were found 
at autopsy and not discovered at the time of the roentgen-ray 
examination; this was probably due to a poor plate, although the 
wire was deeply embedded in the omentum. Dr. Milton M. Portis 
reports a case of carcinomatus metastases in bones secondary to 
carcinoma of the stomach. The patient at time of admission com- 
plained only of pulmonary symptoms and the gastric carcinoma 
was discovered by routine examination. He also reports a case of 
acute pyelitis simulating intestinal obstruction. Dr. Clifford G. 
Grulee points out the importance of examination of urine in children 
with a continued fever, stating that pyelocystitis in infancy is very 
frequently overlooked and is the cause of this continued fever. 
Dr. Solomon Strouse deals with the problem of' pulmonary tuber- 
culosis in association with other diseases in the general hospital, 
stating that many patients will hide their predominating sjnnptoms 
in order to gain admission. He considers the differential diagnosis 
in cases of tuberculosis with gastro-intestinal symptoms; pulmonary 
tuberculosis and hyperthyroidism; diabetes and tuberculosis. One 
of the most important articles recorded in a case' of malignant 
endocarditis of the pulmonary valves, with autopsy findings by 
Dr. Charles Spencer Williamson. He also points out the significance 
of the urgent search for superficial nodules in gout and the exami- 
nation of these under the microscope for sodium-biurate crystals. 
The treatment of gout is also given in detail. Dr. Peter Bassoe 
gives his experience with the Swift-Ellis treatment of paretic 
dementia. The treatment of constipation is given in full, with diet 
lists appended by Dr. W. D. Sansum. J-Ie deals with the problem 
from a psychological and physiological standpoint, making the 
patient realize all factors concerned in intestinal digestion. His 
use of charcoal as a marker is a helpful suggestion and makes the 
patient realize the time required for the emptying of the intestinal 
tract. Dr. George F. Dick reports an unusual case of typhoid fever 
in which a bacillus resembling the tjqjhoid bacillus was cultured 
from the urine and feces. This bacillus agglutinated the patient’s 
own serum as well as paratyphoid A in a 1 to 80 dilution. Widal 
reactions were negative except' with this strain of organism. The 
cardiac arrhythmias are dealt with by Dr. James G. Carr. He 
presents 4 cases dealing with the following arrhythmias; (1) pre- 
mature ventricular contractions, with a history of paroxysmal 
tachycardia following an attack of typhoid ; (2) a case of premature 
contraction upon an arteriosclerotic basis; (3) premature ventricular 
contraction in association with hypertension, also showing pulsus 
alternans; (4) a case of pulsus alternans occurring in a course of 
mitral disease. He also reports a case of pulmonary abscess follow- 
ing tonsillectomy. Dr. Arthur Bjdield reports a case of Hodgkin’s 
diseases. He makes a strong plea for a more precise nomenclature 
in the interpretation of Hodgkin’s diseases. The outstanding 
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clinical features of the disease are given briefly in the article^ special 
attention being given to the association of pruritus as an early 
symptom. The blood pictures are also reviewed in detail, many 
cases showing a marked leukocytosis. . He is also of the opinion 
that Hodgkin’s disease is not connected with tuberculosis. 

J. K. 


The Medical Treatment of Cancer. By L. Duncan Bulklev, 

M.D., Senior Physician to the New York Skin and Cancer Hos- 
pital. Pp. 386; 2 charts. Philadelphia: F. A. Davis Company. 

The book is composed of a series of short papers, which have been 
formerly presented to various medical societies, etc. Dr. Bulkley 
makes an urgent plea for the study of the cancer problem from a 
biochemical standpoint. He cites the increase of the morbidity 
and mortality of cancer in the civilized world and tries to connect 
this increase with our new form of living. His studies are entirely 
from a metabolic standpoint, in which he feels that the alterations 
of our diet, principally in the form of increased meats, alcohol and 
coffee, plus nerve strain, are the most important factors. His case 
reports are full and complete, he paying a great deal of attention to 
the quantitative analysis of all excreta, and special attention being 
paid to the condition of saliva and quantity of urine secreted. 
He reviews the knowledge gained from the laboratory in cancer 
research, both from a positive and negative phase, and makes strong 
pleas for a closer association of clinical manifestation and laboratory 
research. He feels that surgery is only in a sense a palliative 
measure, stating that 90 per cent, of those attacked bj'' cancer, 
excluding epithelioma, succiunb to the disease. From his case his- 
tories theye must be a great deal to the metabolic theory, and 
undoubtedly the near future will be very bright in the cancer 
problem from this viewpoint. His plan of treatment with diet 
lists is also included. T. IC. 


The Pituitary. By W. Blair Bell. Pp. 329; 7 original colored 
plates and 190 illustrations. New York: William Wood & 
Company. 

This book, from the press of William Wood & Co., New York, 
is the latest and most complete work of W. Blair Bell on the subject 
of die hormonopoietic system. Some of the articles have been 
published previously as the substance of a Hunterian Lecture, 
delivered at the Eoyal College of Surgeons, and some as monographs, 
for one of which the author was given the Astley Cooper prize and 
the John Hunter mddal. The earlier works by Bell were devoted 
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mainly to gynecological studies, his Principles of Gynecology and tlie 
Sex Problem being well known. Since 1906 his, writings have been 
devoted more exclusively to the endocrine system. 

In his one volume the author essays in systematic order a com- 
pilation of the different phases of the work on the pituitarjL He 
discusses the morphology, physiology, pathology and surgical 
treatment of the organ, together with an account of the tliera- 
peutical uses of the extract of the gland. Very many useful refer- 
ences are given and Quoted. A great deal of space is wasted in dis- 
cussing, pro and con, the works of Dr. Harvey Cushing, resulting 
in considerable repetition of statements throughout the volume. 

The author states that he regards the pituitary as “one gland,” 
that the anterior and posterior lobes function as a unit, but the 
reader leaves the book inclined to the view of the dual nature of 
the organ. 

The book sheds little new light upon the very perplexing question 
of the interrelationship of the pituitary to the other organs of internal 
■ secretion. Should as complete works appear upon the other glands 
of the hormonopoietic system a great advance will have been 
recorded in this direction. 

As a whole the book is a very practical and important addition 
to the literature on the ductless glands. F. H. L. 


Cerebrospinal Fluid. By Abraham Levinson, Associate in 
Pediatrics, Northwestern University Medical School. Pp. 231, 
56 illustrations. St. Louis: C. V. Mosby Company. 

The monograph as a means of gathering together the investi- 
gations and observations of an individual who has studied any 
particular subject or phase of a subject is always helpful. In this 
-book, too, the literature has been quite thoroughly covered and a 
complete bibliography given. 

The opening chapter contains an interesting historj^ of cerebro- 
spinal fluid. Here is shown how each improvement in medicine 
and each advance in bacteriology, serology and chemistrj^ improved 
our knowledge of cerebrospinal fluid. The anatomy and physiology 
of tlie fluid is considered, and it is pointed out iiiat even yet its 
origin is unknown. The methods of obtaining cerebrospinal fluid 
by lumbar puncture and cranial puncture are clearly described and 
illustrated. The author believes that the presence of blood in the 
fluid is the most common cause of the failure in lumbar puncture. 
The reviewer cannot quite agree with this, as it has seemed to him 
that pushing the needle too far in is the great temptation to the 
uninitiated, especially in younger children. In separate chapters 
tlie properties of normal and pathological cerebrospinal fluids are 
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taken up. In tliese chapters, and in the one on examination for 
diagnostic purposes, there is a complete exposition of the latest 
newer knowledge of the subject. All the tests are described and their 
.values pointed out. -There is a chapter in which the type of abnor- 
mality in the cerebrospinal fluid in different diseases is shown. 

The book closes with a discussion on intraspinal treatment. 

. A. G. M. 


The Surgical Clinics of Chicago. Volume III, No. 5, October, 
1919. Pp. 258, with 94 illustrations. Philadelphia and London: 
W. B. Saunders Company, 

It has been the VTiter’s good fortune to review the S^lrgical 
Clinics for several months past. The work has always been of the 
highest standard, and the present number is no exception. The 
profession is familiar with the list of contributors and needs no 
reviewer to point out their standing. ' 

This is the first number since the recent war to approximately 
return to peace-time surgery. Most of the articles illustrate both 
the development of the diagnosis and the surgical treatment in detail. 

There are many instances in which the contributor gives to the ■ 
reader points in technic and methods peculiar to himself, in which 
difficulties we all meet are surmounted in a clever manner. 
These little refinements in technic are not found in text-books, 
which fact of itself makes the Surgical Clinics of great value to its 
readers. E. L. E. 


Papers on Psycho-analysis. > By Ernest Jones, M.D., M. R. C. P. 
(Lond.), Co-editor of the International Journal of Medical Psycho- 
analysis; President of the London Psycho-Analytical Society; Late 
Associate Professor of Psychiatry at the University of Toronto. 
Second edition. , Pp. 700. New York: William Wood & Co. 

This book is the revised and enlarged edition of papers on psycho- 
analysis by a well-known writer on this subject. With the exception 
of the introduction, every one of these papers has appeared in some 
journal, although in many instances the material has been enlarged, 
the original substance of the paper, however, remaining. The book 
is divided into: General papers; papers on dreams, treatment, 
clinical papers and lastly papers on education and child study. It 
would be impossible to review a work of this kin. The author does 
not intend this as a text-book on psycho-analysis, although prac- 
tically every phase of the subject is discussed. 

At this date there is no use in arguing about the merits of psycho- 
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analysis. One either has no use for it or swallows whole everything 
Freud and his disciples teach. If by chance one deviates from the 
beaten path he will find himself in the position of Jung, who has been 
cast aside by all of those who believe in the orthodox faith, for in 
his preface Jones states there have been two important events in 
the psycho-analytic movement since 1912, that is since the appear- 
ance of the first edition. One is “the abandonment under the guise 
of pretended development of the principles of psycho-analysis on 
the part of Jung and some of his Swiss pupils,” for it seems that 
Jung, according to the author, prefers mysticism to science. The 
second great event, of course, was the war, which, according to the 
author, has interfered with the progress of the psycho-analytical 
development. If there is one thing that the war has taught, so far 
as the practical application of the cure of functional war conditions 
is concerned, it is that cures were rapidly brought about by many 
means and that psycho-analysis was not at all necessary. 

T. H. W. 


Advanced Suggestion. By Haydn Brown, L.R.C.P. (Edin.), 

Fellow of the Royal Society, of Medicine. First edition. Pp. 
327. New York: William Wood & Co. 

On page 230, in the chapter on a study in morbid growths, appears 
the following paragraph: “I have myself, at will, knowing how to 
act and what to expect, obtained unquestionable results by psycho- 
therapy in dealing with examples of organic disease and abnormal 
growth which, could not be exceeded bj”^ radium in similar cases.” 

On the next page, paragraph eight reads as follows: “I have 
indisputable proof of organic disorder and the development of new 
growth having been originated by suggestion. In one such case I have 
reversed the causative impression and the new growth has regressed 
and disappeared.” 

A further reading of this astonishing chapter denotes that the 
author has the belief that cancer can be eured by psychotherapj’-, 
or, as he calls it, neuro-induction. He prefers the latter to 
“suggestion,” for neuro-induction to him implies “the accurate 
conveyance of reliable sensations and conclusions and their correct 
interpretation; it is a true sense demonstration and elucidation, 
both physically and mentally.” 

The author in his introduction to the chapter on his study in 
morbid growths, which contains tlie paragraphs mentioned above, 
makes the following naive statement: “I wrote the following 
eight and one-half pages some time before finishing this book, and 
I offered it to two of the leading medical journals. It was declined 
— ^for what' reason I shall probably never know ; but I can only 
think, in all charitableness of heart, that the time was not ripe for 
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it.” He later mentions specifically the British Medical Journal 
as one journal which refused to publish his views. 

It is hardly necessary to say any more about this book on Ad- 
vanced Suggestions. The astonishing part is that such a work as 
this should be put on the market by a reputable publisher, and that 
the author is a Fellow of the Royal Society of Medicine. 

T. H.JV. 


The Practitioner’s Manual of Venereal Diseases. By A. C., 
Magian, M.D., Ancien eleve de I’Hopital St. Louis, Paris. First 
edition. Pp. 205; 61 illustrations. St. Louis: C. V. Mosby' 
Company. 

It is diflScult to assign to its proper place a book that does not , 
actually enrich our literatme. Dr. Magian’s effort has been to 
present to the general practitioner (not the student nor the specialist) 
of Great Britain a resume of modem diagnosis and treatment of the 
three venereal diseases, in order that the greatest good may follow 
the wave of interest and energetic efforts that the war created toward 
control of these diseases. Sixty-one pages are devoted to gonorrhea, 
in too brief a survey of the subject, with numerous methods that 
are apparently more individual hobbies than generally accepted 
principles, such as three-gallon urethral irrigations, leeching, 
posterior urethral irrigation in acute anterior urethritis and rupture 
of prostatic abscess by massage; likewise omissions are noted; one 
looks in vain for the gonococcus to be described as an intracellular 
organism, certainly one of its greatest characteristics, while many 
of the commoner complications could have been Jess hurriedly 
disposed of by the exclusion of gonorrheal rhinitis, pleurisy, myelitis, 
stomatitis, etc. A small chapter of six pages is devoted to chancroid. 
The remainder of the book, 128 pages, is a most interesting and 
accurate survey of sj^ihilis, very readable and complete, and one 
can quickly see that the author’s interest and work has been more 
centered here. His advocacy of a salvarsan injection as part of a 
venereal prophylaxis is to be commended, his sharply dravm schedule 
of treatment is a splendid guide, and his insistence on more attention 
being paid to general physical health and improved hygiene are 
essentials too often neglected. . A. R. 


Mendelism. By Reginald C. Punnett, F.R.S. Fifth edition. 
Pp. 219; 52 illustrations, 7 color plates. London; Macmillan 
Company. 

As a simple exposition of the principles of Mendelism, this book 
may be regarded almost as a classic. First printed fifteen years 
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ago, it has been translated into several foreign languages, and now 
appears in its fifth edition. Mendel is regarded as having founded 
the modern science of heredity. He studied the transmission of 
imit-characters from one generation to another, with the aim of 
learning something of the laws governing the distribution of these 
character in the offspring, such as absence or presence in the first 
generation and reappearance in the second generation. He used 
contrasting characters, such as tallness and shortness in plants, and 
found which was dominant and which recessive. The results of his 
experiments were published in 1865, but remained unnoticed until 
1900. Since then investigators in various countries have confirmed 
and extended Mendel’s results. In the animal kingdom neai’ly all 
the domesticated forms of mammals and birds have been used in 
breeding experiments, and in the human sepcies, pedigrees of many 
families have been worked up. These deal principally with deformi- 
ties and diseases, such as brachydactyly, presenile cataract, tylosis, 
epidermolysis bullosa, night-blindness and sex-limited color blind- 
ness. All except the last are transmitted by the simplest form of 
Mendelian inheritance, these conditions behaving as a simple 
dominant to the normal form. The recessive normals, i. e., those 
offspring not affected, do not transmit the condition, and none of 
their descendents will have it. On the whole, comparatively little 
is known today of heredity in man, but as the author points out, 
that little is of very great significance. W. H. F. A. 


The Oxford Medicine. Advance Pages, Vol. H, Part I. Edited 

by Henry A. Christian and Sir James Mackenzie. Pp. 149. 

New*^York: Oxford University Press, American Branch. 

Part I, Vol. II, of the Oxford Medicine, offers to its subscribers 
the best pages so far issued to them. The major portion is devoted 
to diseases of the heart, by Sir James Mackenzie. Now that Osier 
has gone ‘"to his long home,” Mackenzie remains as the other great 
personality in English medicine. These pages epitomize much for 
which he will be remembered and contain many ideas which this 
master physician has emphasized for the profession. Characteris- 
tically Mackenzian are the lines devoted to pointing out the impor- 
tance of the heart muscle over against all other things in the prog- 
nosis and treatment of cardiac disease. In this section, too, are to 
be found the deprecation of the importance which has been attached 
to heart murmurs. Of course, he pleads for careful clinical study 
in preference to studies gained by instruments of precision — ^not that 
he fails in appreciation of these aids. Further than this, he calls 
attention and substantiates his claims for the uselessness of mathe- 
matically trying to determine cardiac power. Some of the best 
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portions of this superlative section are devoted to the ‘soldier’s 
heart, and one must agree that all is said that can be said of this 
peculiarly interesting condition. 

One finishes Mackenzie’s lines with a feeling that he should have 
written more of the things a rich life has revealed to him. The 
whole discussion exhibits a great cardiologist — ^really the pioneer and 
dean of this group of specialists — ^but above all does it show a great 
doctor? 

The remaining pages of this Part I are given to two chapters on 
the allied subjects of bronchial asthma and hay fever, by I. Chandler 
Walker. The question of anaphylactic relationship to these diseases 
is taken up in interesting and practical detail. The determination 
of protein sensitivity, the specific and non-specific protein treat- 
ments as well as operative measures are discussed for those who are 
interested in the newer thought concerning the treatment of these 
usually therapeutically resistant conditions. The combination of 
diseases of the heart, bronchial asthma and hay fever, as diseussed 
m this recent number of the Oxford Syste7n, makes it easily the most 
appealing one thus far sent to its subscribers. T. G. S. 


American Illustrated Medical Dictionary. Edited by W. A 
Newman Borland, M.D. Tenth Edition. Pp. 1201; 331 
illustrations, Philadelphia and London: W. B. Saunders Com- 
pany. 

This tenth edition of a well-knovm medical distionary is said to be 
thoroughly revised and enlarged. The general plan of the book has 
been maintained, but many definitions and descriptions have been 
considerably amplified. It is said to contain over two thousand 
new terms. The terms are those used in medicine, surgery, dentistry, 
pharmacy, chemistry, veterinary science, nursing, biology and 
kindred branches, with new and elaborate tables. The edition 
appears bound in flexible leather, printed on good paper, and will 
be a valuable addition to any physician’s library. T. G. S. 


Hughes’s Nerves of the Human Body. By Charles R. Whit- 
taker, Senior Demonstrator of Anatomy, Surgeons’ Hall, 
Edinburgh. Second edition. Pp. 76; 12 plates. New York: 
William Wood & Co. 

This is a brief statement of the bare facts about the cranial, 
spinal and sympathetic nerves, accompanied by schematic illus- 
trations. It is probably intended for student use as a review 
book, and its brevity will be appreciated by all wishing a condensed 
accoxmt of the subject. W. H. F. A. 
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The Occurrence of Unsuspected Involvement of the Central Nervous 
System in Selected. Cases of Syphilis. — ^Fildes, Parnell and Mait- 
land {Brain, 1919, xli, 255). The material studied by the authors 
consisted of 624 patients with syphilis. The majority were in the 
early stages. Definite pleocytosis was present in 18 per cent., and in 
12 per cent., from 6 to 9 cells were present in the cerebrospinal fluid. 
A positive Wassermann reaction was present in the cerebrospinal fluid 
in 6 per cent. Objective neurological findings were present in 8 cases 
out of the 99 in wliich a systematic neurological examination was made. 
Ophthalmoscopic changes were present in 30 of the 53 cases showing 
pathological changes in the cerebrospinal fluid. In 71 cases of primary 
syphilis in the negative Wassermann period, in which the cerebrospinal 
fluid was examined there was a definite pleocytosis in two instances 
and in 9 cases the cell increase ivas on the border-line. Thus central 
nervous system involvement may occur before serological examination 
reveals the presence of syphilis. Of 168 patients "with primary lues but 
ivith a positive blood Wassermann, 15 showed a definite pleocytosis and 
in 17 the results were doubtful. The authors have thus demonstrated 
clearly that cerebrospinal involvement often occurs very early in luetics. 


The Production of Bright’s Disease by Feeding High Protein Diets. — 
L. H. Newburgh {Arch. hit. Med., 1919, xxiv, 359). Reasoning from 
the effect of varying doses of mercuric chloride the author postulates 
a relationship between the concentration of substances excreted by the 
kidney and the renal injury thereby produced. This theory he tests 
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by feeding high protein diets to rabbits. Egg white and casein caused 
albumin and casts with definite anatomical changes in the kidney. 
Carefully controlled experiments were carried on over long periods 
with soy beans, a vegetable food substance containing a complete 
maintenance diet relatively high in protein. The animals on ordinary 
diet showed no abnormalities clinically or patholo^cally, but those fed 
soy beans developed albumin and casts and definite nitrogen retention, 
as high as 176 mg. of urea. On section the latter group showed acute 
or clironic nephritis in every instance, with a picture often very similar 
to the human “contracted kidney.” Chronic urea administration in 
amounts equivalent to those excreted by the soy bean rabbits did not 
produce any of the results mentioned above, nor was the extent of renal 
injury relative to the nitrogen metabolism. Soy bean, for example, 
was injurious with a daily nitrogen excretion indicating an absorption 
of 10 gm. of protein wliile casein at that level was harmless but became 
toxic at 15 gra. per day. The author feels, therefore, that the kidney 
injury produced by increased protein ingestion depends on tjqDe; as 
well as quantity. 

The Control of Acidosis in the Treatment of Diabetes. — Stillman 
{Arch. Int. Med., 1919, xxiv, 445) cites the methods employed at the 
Rockefeller Institute for early detection of acidosis in diabetes, outlines 
the treatment and gives examples. The symptoms of acidosis are 
mentioned, but reliance for the detection of acidosis is put on the 
plasma bicarbonate CO 2 ; blood sugar estimations being always done 
on the blood drawm for the CO 2 . Diabetics are divided, according to 
their tendencies to develop acidosis, into four groups and the criteria 
for classification and treatment of each group given: Group I: No 
tendency to acidosis either on fast or ordinary diet regardless of degree 
of glycosuria. Treatment: Made aglycosuric wthout danger by con- 
tinuous fast. Usually tolerates a high calory diet without glycosuria 
or ketonuria. Prognosis best in this group. Group II: Received in 
condition of moderate or severe acidosis (plasma bicarbonate CO 2 
below 40 vol. per cent.), which clears up on fasting. Treatment: Made 
aglycosuric without danger by continuous fast. A tendency toward 
acidosis is present. Safely tolerated maintenance diet to lower than 
that in Group I. Group III: Tendency to slight acidosis (subnormal 
plasma bicarbonate CO 2 ) on any but the most carefully chosen diets. 
Acidosis is not increased by fasting. Treatment : Glycosuria is removed 
by continuous fasting. The tolerated maintenance diet is variable. 
Usually acidosis becomes acute on any improper diet. Group, IV: 
Either develop or retain severe acidosis (plasma bicarbonate CO 2 
below 30 vol. per cent.), when fasted to glycosurie state. This acidosis 
is quite severe and becomes fatal unless the fall in the plasma bicar- 
bonate is checked. The fall in the plasma bicarbonate is checked as 
follows: (1) Sodium bicarbonate, 3 gm., in cold water every hour is 
given until the plasma bicarbonate CO 2 is normal. (2) Fluids are 
forced to 5000 c.c., unless nausea contra-indicates. (3) Very strong 
coffee as mueh as 1200 to 1500 c.c. in twenty-four hours is given. (4) 
Catharsis Avith calomel and salts, and colon irrigations until no fecal 
matter returns. The diet is continuous fast unless mth the above 
treatment acidosis increases then protein, such as, eggs and lean meat 
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to the amount of 600 to 800 calories is given. Whisky is not used. 
Nausea is to be scrupulously avoided as it makes treatment impossible. 
Fasting may be used intermittently. The tolerance is tested after the 
patient has become sugar-free with green vegetables alone. 

Result of Treatment of Neurosyphilis (General Paresis and C. N. S. 
Lues) ; Report of Patients' Condition Four Years or More after Leaving 
Hospital. — Solomon (Boston Med. and Surg. Jour., 1920, clxxxii, 60). 
This report deals with 10 cases of neurosyphilis, 9 of which were com- 
mitted as insane. An abstract of the data is impossible in a short space. 
The report is of unusual interest and warrants close study. The author 
concludes; “The majority of cases of syphilis of the nervous system, 
whether so-called cerebrospinal syphilis, tabes dorsalis, general paralysis 
or other torms, are entitled to treatment, and if this is done thoroughly, 
intensively and systematically the results will be gratifying. The form 
of treatment, mercury, iodide, arsenic, intraspinous and intracranial 
injections, and the amounts, will necessarily depend upon the condition 
of each individual patient. 


The Electrocardiogram and Ventricular Preponderance, — Carter 
and Greene (.drc/i. /nt. Chicago, 1919, xxiv, 638). The authors 
reemphasize the fact that while the physical findings on clinical exami- 
nation or the roentgenogram will furnish aecurate evidence with regard 
to changes in the size of the heart as a whole, they afford but meager 
data as to the role played by the different chambers of the heart in this 
hypertrophy. Such data can only be secured from the electrocardio- 
gram for the form of the latter is conditioned by the relative mass or 
preponderance of the two ventricles. It is furthermore pointed out 
that this determination of the ventricular preponderance may be done 
quantitatively by the calculation of the direction of the electrical axis 
of the heart (a) alone, for the index suggested by White and Bock for 
the determination of ventricular preponderance is shown to be theo- 
rectically unsound. The validity of the use of a as a quantitative guide 
to ventricular preponderance is shown by means of the experiments 
of Lewis and Gotten in which the actual weight ratio between the 
two ventricles was determined. Excellent agreement was found between 
the value of a and this weight ratio. 


A Study of Pneumococcus Carriers. — Sailer, Hall, Wilson, Mc- 
Coy (Arch. Int. Med., 1919, xxiv, 600) studied the incidence of pneu- 
monia in one infantry battalion at Camp Wheeler. There were in all 
90 cases of pneumonia. The minimum number of tents occupied by 
the battalion was 119. Sixty per cent, of the cases occurred in tents 
reporting more than one case. With but few exceptions the type of 
pneumococcus was the same for any one tent. From these facts they 
concluded that carriers must play an important part in the spread of 
pneumonia. They then studied 700 men of this regiment to find out 
the number of carriers. Of these 16 per cent, harbored pneumococci. 
Over 3 per cent, showed pneumococci of one or the other fixed types 
and 12 per cent, were carriers of type IV pneumococci. All these men 
(111 in all) were placed in wards in the hospital in various groups, and 
attempts were made by various means to rid them of pneumococci. 
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Solutions of phenol (phenol 3 per cent, in albolene) and ioclin (5 per cent, 
in albolene) were the most valuable. These were applied as tlmoat 
swabs and also dropped into the nostrils each day. They believe that 
in epidemics of pneumonia or of other diseases complicated by pneu- 
monia that their methods of detecting and sterilizing carriers would be 
practicable and valuable. 
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Factors of Safety in Prostatic Surgery. — Meltzer (Ncip York Med. 
Jour., 1919, cx, 842) says careful preliminary studies are very essential 
when men of advancing years need surgical relief for urinary obstruction 
as the result of hypertrophy and intrusion of the prostate. There is 
always ample time to find out whether the patient can withstand the 
effects of anesthesia or the shock attending prostatectomy. Many lives 
can be saved by a two-stage operation, with careful nursing and strict 
attention to improving the kidney function. The usual physical examin- 
ation alone cannot tell when the favorable stage for the second operation 
has occurred. It can be ascertained only by a routine examination and 
careful study and analysis of the following: (1) The appearance of the 
tongue; (2) the blood chemistry; (3) the kidney function by the phenol- 
sulphonephthalein test; (4) the patient’s general condition; (5) (a) the 
roentgen-ray examination of the entire genito-urinary tract; (6) the 
results of a cystoscopic examination; (c) a complete urinalysis, prefer- 
ably of a twenty-four-hour specimen; (d) the presence of residual 
urine; (e) a twenty-four-liour measure of fluid intake and output. 
Meltzer tliinks the first four examinations are the determining factors 
as to whether or not a prostatectomy can be done, and he terms these 
factors the factors of safety. 

Deformities of the Hand. — Gill (Neio York Med. Jotir., 1919, cx, 
1061) says that deformities of the hand may be either congenital 
or acquired. The congenital deformities are club-hand, contracture 
of the fingers, sjoidactylism, polydactylism, partial or complete sup- 
pression of the fingers and hypertrophy of the fingers. In cases of 
syndactylism the best results are secured by plastic operation, in which 
the skin from the dorsum of one finger is used to cover entirely the skin 
defect in the other finger, and in which a flap from the dorsum of 
the hand is employed to cover the raw surface of the first finger. The 
acquired deformities of the hand comprise the various forms of club- 
hand and deformities of the fingers. Club-hand may be due to: (1) 
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Curvature of the bones of the forearm from disease or from fracture; 
(2) defect in the bones of the forearm; (3) Madelung’s deformity of the 
wrist; (4) destructive disease of the bones of the wrist and carpus; (5) 
certain paralytic and muscular conditions; (6) biu-ns of the "wrist and 
forearm as well as infections and injuries. Acquired deformities of the 
finger may be classified as follows; (1) Contractures w'hich are of 
cicatricial origin involving the skin only; (2) contractures of fascial 
origin— Dupuytren’s contracture; (3) deformities of the fingers due to 
affections of the tendons; (4) contractures of the fingers resulting from 
lesions which have destroyed more or less of the muscle substance of the 
flexor or extensor of the fingers; (5) various forms of arthritis, osteo- 
arthritis and gout; (6) nervous disorders, such as spastic paralysis, 
infantile paralysis, obstetrical or birth palsy and the definite nerve 
palsies. (7) Deformities arising from disease of the bones, such as 
syphilis, tuberculosis and tumors. Gill tlunks that the two deformities 
of the hand of greatest practical interest are those due to Volkmann’s 
contracture and to malunion of Colles’s fracture. The cure of Volk- 
mann’s contracture is extremely difficult. The best results are to be 
obtained by complete dissection of the muscles involved, wdiereby they 
are freed from one another and from the overlying and underlying 
tissues. This dissection should be followed by implantation of a free 
fat transplant to prevent readhesion. Another almost equally dis- 
abling deformity of the hand may follow Colles’s fracture. Many 
persons who have suffered a Colles's fracture are unable to resume 
active work for many months or even years. The cause of the dis- 
ability is the stiffness of the hand and the fingers, which prevents the 
grasping of objects, and is frequently accompanied by a swelling and 
coldness of the hand. Gill considers this condition due to improper 
reduction of the fracture. He also says that it is impossible by roentgen- 
ray examination to tell, absolutely, whether or not a good result will be 
obtained. If the swelling and other signs of interference of circulation 
persist beyond the first week the surgeon should consider an open 
operation. 


The Choice of Method in Operations upon the Pituitary Body. — 

Frazier {Surg,, Gynec. and Ohst., 1919, xxix, 235) says that in its patho- 
logical deviations the pituitary is very similar to the thyroid. Both 
glands have as their most common pathological lesion the adenoma, 
often cystic in character. Seventy-five per cent, of pituitary tumors 
belong to the adenomata. The symptomatology falls into various 
groups ; (1) Those due to general intracranial pressure, such as headache; 
(2) those due to involvement of the optic tract and chiasm, such as the 
ocular hemianopsia; (3) those due to involvement of neighboring struc- 
tures; (4) those due to disturbances of internal secretion. Only two 
methods of approach are of use to the surgeon : first, the submucous septal 
approach of Hirsch and Cushing, and second the authors fronto-orbital 
method. In analyzing these two methods from the standpoint of (1) 
safety and practicability, (2) degree of exposure and (3) end-results, 
Frazier believes the fronto-orbital route to have the wider field of applica- 
tion. The mortality of the submucous septal method is 9.4 percent, wdiile 
that of the fronto-orbital method is only 6.4 per cent. Meningitis is the 
cause of the majority of fatalities by the submucous septal approach. 
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Frazier considers tliose pituitary tumors wliicli are priinarily and exclu- 
sively intracellular at the time of operation as suitable for the nasal 
method. It is, however, often impossible to determine either by symp- 
toms or roentgen-ray examinations whether the tumor has extended 
beyond the sella turcica or whether it Avas primary at this site. Degen- 
erative optic phenomena and signs of increased intracranial tension are 
strong arguments in favor of the author’s method of approach. Since 
many of the cases shoAV the sphenoid sinus to be partially or Avholly 
obliterated the improvement by the septal approach will be of short 
duration. Furthermore, since 19 per cent, of pituitary adenomata 
develop cysts, evacuation by puncture is of only transitory benefit. 
Removal of a portion of the cyst Avail, hoAA^ever, can be done by the 
supracellular route. The author has modified his original approach so 
that noAV it is intradural instead' of extradural, and this is clearly 
illustrated by tAvelvc illustrations. 


Snapping Hip.— Mayer (Svrg., Gyncc. and OhsL, 1919, xxix, 425) 
reports 4 cases that have come under his observation. All 4 cases Avere 
associated Avith some abnormality of the fascia lata, AAdiich caused it to 
catch back of the great trochanter. Mayer thinks that the cases of 
snapping hip due to irregularity of the acetabulum wliich alloAvs a 
subluxation to take place are exceedingly rare. Zur Verth Avas the first 
to call attention to a normal thickening of the fascia lata running longi- 
tudinally from the iliac crest doAAmAA^ard just in the line of the posterior 
margin of the great trochanter. He called this the tractus cristo 
femoralis. Anj’’ condition Avhich causes abnormal tliickening of the 
tractus cristo femoralis, or unusual prominence of the trochanter, or an 
abnormal relaxation of the gluteus maximus muscle, may be the respon- 
sible factor. The non-operative treatment consists in preventing the 
fascia from catching in back of the trochanter. Fu’m pressure back of 
the trochanter, to prevent adduction, which is the initial step in the 
production of the snap, is useful. This can be exerted by adhesiA’^e 
plaster or felt, or by a mechanical contriA^ance. Relaxation of the 
gluteus maximus can be overcome by adhesive straps or bj'' a firm flannel 
spica bandage. The principle of the operatiA’-e treatment is to diAude 
the tractus cristo femoralis aiid suture it in such a Avay as to prcA’-ent it 
forming again. 

Joint, Nerve and Other Injuries in War Surgery. —Jones {Surg., 
Gynec. and ObsL, 1920, xxx, 1) says that experience taught the English 
surgeons to explore peripheral nerve injuries earlier and more frequently 
than they did at the beginning of the aaw. In cases which do not spon- 
taneously recover in a month or two it is a mistake to aAvait regeneration 
of the nerve and an exploratory operation should be undertaken. Inspec- 
tion of the exposed nerve at the time of operation and its faradic excita- 
bility should be regarded as a part of the diagnosis. It is important to 
approach the nerve tlwough normal tissue and not through scar tissue. 
Nothing is to be gained by surrounding the suture line AAuth A^ein or 
cargile membrane. Bridging the defect by catgut, vein, alcoholized 
nerve or turning doAvn flaps of nerve tissue has been disappointing. 
End-to-end suture by a one- or tAvo-stage operation is the method to 
be adopted in every case. More systematic and thorough education is 
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required in the treatment of fractures. This can only be obtained by 
setting apart wards for fractures under the care of men who devote real 
interest to the subject or by retaining certain institutions solely for the 
treatment of these cases. Gunshot injuries of the femur were “the 
tragedy of the war.” The mortality from fractured femurs, according 
to Gray, who collected statistics over one of the army areas in 1916, 
amounted to almost 80 per cent. In 1918 Bowlby reported the mor- 
tality in field ambulances and in casualty clearing stations was reduced 
to less than 20 per cent. This dramatic change was due first and fore- 
most to the proper use of the Thomas splint. Jones has taught tlrat 
fracture of the femur, simple or compound, treated by a Thomas splint, 
should, at the worst, not yield more than half an inch of shortening; 
secondly, it was due to a subjugation of sepsis and gas gangrene, and, 
thirdly, to those accessories which prevented or lessened shock. The 
cahper splint should be used for some months after apparent union is 
procured in order to prevent angulation. In recent and in ancient 
fractures all joints should be kept mobile and the muscles should be 
regularly stimulated by electrotherapy. The restoration of functions 
in joints is too vast a subject to dwell upon. Forcible movements are 
rarely indicated. If pain occurs after manipulation and is of short 
duration movements may be continued. If pain persists for lengthy 
periods after manipulation rest is indicated. If the increased range of 
movement is maintained after manipulation further movement can be 
safely prescribed. If in spite of movements, even in the absence of 
great pain, the range is continually diminishing, rest is indicated. 
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Severe Dermatitis during Treatment with NovarsenobiUon. — ' 
Leonard {British Med. Jour., December 13, 1919, p. 773) reports a case 
Avhich illustrates the risk attending the use of novarsenobillon. The 
patient was a soldier, aged tv^enty-three years, suffering from secondary 
syphilis. Three injections of 0.45 gram novarsenobillon and 1 gram 
mercury were given intravenously at weekly intervals. No reaction 
occurred until the fourth week of treatment, when, two days after the 
last injection, dermatitis and symptoms of toxemia developed. The 
condition did not entirely clear up until about two months after onset. 
The points of interest in tliis case are: (1) The occurrence of a severe der- 
matitis and toxemia after the administration of only 1.9 gram of novar- 
senobilion. (2) The high temperature recorded, 105° F. (3) The 
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simultaneous occurrence of three distinct types of eruption: inaculo- 
papular, scarlatiniform and urticarial. (4) The marked general adenitis 
at the onset, present before the lesions, other than the scalp, had become 
pustular. (5) The negative Wasscrmann reaction of October S; that 
on July 24, before treatment commenced, being strongly positive. 


A Clinical Analysis of Influenza Cases. — Blumgarten and Voss 
(New York Med. Jour., January 24, 1920, p. 146) give the following 
conclusions regarding the recent (1918) pandemic of influenza. The 
severe cases were complicated by pneumonia, usually bronchopneu- 
monia. They did not find the influenza organism in the blood or sputum 
'in most of the cases (o'\'’er 100) exajnined. jMost of the severe cases, 
complicated with pneumonia, showed a distreptococcus in the sputum 
resembling the Streptococcus hemolyticus. They believe that the 
pneumonia was due to an infection with a secondar^’^ organism, such as 
the streptococcus or staphylococcus, the infection with the former 
type of organism usually being fatal. A persistent temperature of 
105° F. or over Avas usually a bad prognostic indication. The white 
blood cell and differential counts were the best prognostic*Sgns. A 
leukopenia and high polynuclear count usuallj' meant a bad prognosis. 
The three principal causes of death Avere (o) cardiac failure; (h) acute 
pulmonary edema; (c) hemolysis. The autopsy findings slioAved bau- 
dences of general infection, Avith parenchymatous degeneration of the 
viscera and infarcts in the spleen and other viscera. 


A New Germicide for Use in the Genito-urinary Tract — “Mercuro- 
chrome-220.” — ^Young, White and Saa’artz (Jour. Am. Med. Assn., 
1919 , Ixxiii, 1487) give a preliminary report of e.xperiments and clinical 
studies with mercurochrome-220 in genito-urinary infections. They 
conclude that: (1) Mercurochrome-220 is e.xperimentally a drug of 
great germicidal value, a solution pf about 1 to 1000 killing Bacillus 
coli and Staphylococcus aureus in urine in one minute. It has prac- 
tically fifty times the germicidal strength of acriflavin in urine medium 
for exposures of one hour. (2) In a strength of 1 per cent, the neAv drug 
is tolerated by the human bladder for from one to three hours Avithout 
irritation. Injections of 1 per cent, solution into the renal pelvis are 
likewise free from pain even Avhen held in situ by plugging the catheter. 
(3) That mercurochrome-220 has a. remarkable germicidal value is 
shoAvn by the rapid sterilization accomplished in e series of cases of 
cystitis and pyelitis of long standing and refractory to other treatments. 
The rapidity Avith AA’^hich a feAV cases of old, purulent cystitis disappeared 
Avas surprising, becoming free of pus and bacteria in a fcAA" days. (4) 
Studies of the comparative value of acriflavin and mercurochrome-220 
in gonorrhea are not yet complete, but it has been demonstrated that 
with both drugs methods of great value in the treatment of the disease 
haAm been produced. (5) Mercurochrome-220 has proved to be emi- 
nently satisfactory in the treatment of chancroids and as a dressing for 
buboes after incision. ■ Other drugs developed along the same lines 
have been produced and are being experimented Avith by them. 
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The Specific Treatment of Hay Fever. — Ruckemann {Boston Med. 
and S^^rg. Jour., 1920, clxxvii, 295) says that the results of treating 
91 cases of fall (rag-weed)' hay fever was as follows: Nearly 9 per 
cent, of patients were entirely freed from their symptoms; 62 per cent, 
were moderately relieved. Of the remaining 28 per cent., about 
one-third showed no relief at all. The best results were apparently 
obtained wi(th a moderate amount of specific treatment, since in these 
cases even after considerable preparation the tolerance for rag-weed 
pollen extract still remains at a very low level. Systemic reactions 
occurred after 2 per cent, of individual injections and were not always 
due to an overdose. The author believes that in view of the fact that 
so few of the postulates of experimental anaphylaxis hold good of hay 
fever, it is probable that hay fever depends on a mechanism which is 
not anaphylactic but which is perhaps closely associated with that of 
(h'ug idiosyncrasies. 


Acidosis in Nephritis. — Chace and Myers (Jour. Am. Med. Assn., 
1920, Ixxiv, 641) state that the subject of acidosis in nephritis is one 
of such practical importance that it deserves emphasis from the clinical 
point of view. They cite observations on acidosis in nephritis in 20 
fatal cases, all showing marked nitrogen retention. They found in 
all a severe acidosis, sufficient in many instances to be the actual cause 
of death. The part played by acidosis in clinical symptoms of so-called 
uremia is difficult to tell. Patients with pronounced acidosis present 
a somewhat different clinical picture from that of uremia. They 
were able to obtain quite definite clinical results by infusions of sodium 
bicarbonate solutions. They advocate the determination of the degree 
of acidosis by the determination of the carbon dioxide combining 
power of the blood plasma by the Van Slyke method, which method, 
furthermore, should control the administration of the alkali. They 
found that in certain cases of acute nephritis and acute exacerbation 
of chronic nephritis the distress was apparently due to the acidosis, 
since the judicious use of sodium bicarbonate resulted in general clini- 
cal improvement. With the rise in the carbon-dioxide-combining 
power of the blood the dyspnea and hyperpnea disappeared. 


Sodium Chloride Diuresis. — Polag (Schweiz, vied. Wchnschr., 1920, 
i, 29) calls attention to the fact that sodium chloride has long been 
known as a powerful diuretic, and he has used it for this purpose as a 
last resort in advanced nephritis. He confines its use practically to 
desperate cases. He gives a few cases showing striking benefit follow- 
ing a period of considerable times on a salt-free diet. He beheves that 
when no benefit has been realized from the salt-free diet, giving a single 
large amount of salt during one day or three days during the Aveek, 
may induce such a diuresis that considerable clinical improvement 
results. He states that we have no means of knowing at present 
winch cases will respond favorably to this plan of treatment and which 
will be aggravated by it. Its use is comparable to the ingestion of 
large amounts of water used as a diuretic in kidney insufficiency. 
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The Deleterious Effect of the Alkalinization of Infants’ Food.— Hess 
and Unger {Jour. Am. Med. Assn., November 1, 1919) call attention 
to the fact that little attention is paid to the reaction of the milk prep- 
arations fed to babies. Their attention was attracted to this question 
by their experience that milk formulas containing malt soup had an 
unusual tendency to bring about scurvy in infants unless an antiscor- 
butic such as orange-juice or canned tomato was added to the dietary. 
They think that the undesirable effect is brought about by one or more 
of the following conditions: that the formulas contain an amount of 
milk insufficient to protect fully; that the preparation is boiled as well 
as frequently prepared from pasteurized milk; that there is a period of 
incubation between the initial pasteurization and the boiling of tlie 
milk and flour; that an alkali is contained in the malt soup; and that a 
considerable amount of carbohydrate in the form of flour and of malt 
sugar is added to the food. They point out also that it is by no means 
immaterial whether the food is rendered more or less alkaline. \ It is 
impossible to say what effect an addition of alkali has on protein and 
other caloric food factors at the present state of knowledge. This 
alteration surely has a decided effect on the ^^tamins. They have 
shown in a previous article that orange-juice, the protot^qie of anti- 
scorbutics is essentially damaged Avithin .twenty-four hours by being 
rendered twentieth normal alkaline to phenolphthalein. It was found 
that orange-juice of this faintly alkaline reaction had lost its power to 
protect guinea-pigs against scurvy. The antiscorbutic Autamin is 
peculiarly sensitive to alkalinization. This Autamin seems to be more 
sensitive to A'^arious physical and chemical influences than either the 
Avater-soluble or the fat-soluble Autamin. There is at present some differ- 
ence of opinion as to the vulnerability of the water-soluble Autamin to 
the application of heat in an alkaline medium. The results of the authors 
have an application far wider than their application to malt soup. 
Investigation showed that alkaline potassium salt was added to the 
greater number of our proprietary foods for infants. There are two 
reasons for this, namely: it renders the food less subject to acid fermen- 
tation, and because the addition of potassium counterbalances the rela- 
tive poverty of this salt in cow’s milk. It is added in from 2 to 2.5 per 
cent, in the form of the bicarbonate of potassium. They suggest that 
the citrate of potassium could be substituted in these foods without 
giving rise to tliis danger of scurvy as is the case of the alkaline salts, 
except Avhere 'the addition of the alkaline salt must be used in order 
to change the reaction from acid. They say that cod-liver oil is rich in 
the fat-soluble Autamin, and that it is almost a specific in the treatment 
of rickets. 
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. Diabetes in Infancy and Childhood. — Abt {Endocrinologp, July- 
September, 1919) says that diabetes in children is infrequent as com- 
pared to diabetes in adult life. In the first fifteen years of life boys are 
more frequently affected, and both sexes show an equal frequency from 
five to ten years. Heredity has an influence but the author found such 
only occasionally. Trauma plays a part in causing diabetes. There is no 
clinical or pathological basis for the assumption that infectious diseases 
are a cause. No cases have been reported in the literature in which 
a relationship exists between lesions of the hypophysis and diabetes in 
children. Lipemia occurs frequently in diabetes. The sjunptoms are 
almost identical with those in adults such as loss in weight and strength, 
fatigue upon slight exertion, increased appetite, polydipsia and poly- 
uria. Enuresis frequently occurs. Urticaria, pruritus, and eczema occur 
as well as furunculosis. The teeth decay early and stomatitis is not 
uncommon. Edema of the face and ankles have been seen in advanced 
cases. Headache, backache and radiating pains in the extremities are 
sometimes seen. Particularly characteristic are the pains in the calf 
muscles. The urine contains sugar, and at times acetone and di acetic 
acid and not infrequently albumin and casts. It may be either mild or 
severe and sometimes the transition from the mild to the severe form 
occurs more rapidly than in adults. Some children seem to improve 
after the sugar tolerance is established and urinary sugar kept low. 
The sugar returns on the slightest provocation such as disappointment 
from a bad school report and also following coryza, parotitis, pharyn- 
gitis and diarrhea. Usually the sugar tolerance can be restored, but 
succeeding recrudescences tend to reduce the level of the tolerance. 


Psycohpathic Clinic of the Children’s Court of the City of New York. — 

Montague {Mental Hygiene, October, 1919) has studied 268 cases of 
recidivists with the result that she found that 82.9 per cent, with one 
previous court record were mental deviates and 24.5 per cent, of this 
number were feeble-minded. Of those with three or more court records 
90.9 per cent, were mental deviates and 48.5 per cent, of this group were 
feeble-minded. In addition to the fact that mental deviation is such 
a high percentage, it is recognized that many criminal careers are due to 
repeated exposure of these individuals to unfavorable environment. 
Among the cases brought up to the clinic this stood out prominently. 
Of. the cases studied 170, or 63.4 per cent., were found to have unfavor- 
able envu’onment. 


The Role of the Pineal in Pediatrics. — Gordon {Endocrinology, 
October-December, 1919) says that it is generally accepted that the 
greatest postnatal development in the pineal gland is in the first few 
years of life, and that it is at all functionally active, it is at this period. 
Some believe that the pineal produces a secretion which inhibits the 
growth of the body and restrains mental and sexual development from 
exceeding the rate accepted as normal for pre-adult life. Tliis inference 
arises from the occurrence of the sexual and physical precocity accom- 
panying the invasion of the pineal gland, and that the resulting meta- 
bolic and neurological disturbances occur from lack of pineal secretion. 
Otliers claim that the symptoms of sexual and physical precocity are 
due to hyperpinealism instead of to a diminished secretion. It is 
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exceedingly difficult to arrive at any conclusive opinion as to the func- 
tion of the pineal gland. There has been nothing substantial brought 
forward to show that it possesses a function and no experimental 
studies are so complete as to allow comparison with the very striking 
syndrome seen clinically. 


Early Synostosis of the Epiphysis with Dwarfism in Puhertas Precox. 
— Krabbe {Endocrinology, October-December, 1919) reports a case of 
a girl, aged thirteen and a half years. Bleeding from the vagina began 
when she was onlj’- a few months old, and has recurred regularly every 
four weeks since that time. The breasts were always prominent, but it 
was noted that they were most prominent from her sixth to her seventh 
years. After that time there was a diminution in size, and now they 
have the appearance of the breasts of a middle-aged virgin. For two 
or tliree years a growth of hair in the axilla and over the pubis was 
noticed. Her liips and thighs have always been large. She grew 
rapidly in height until she was seven years of age. Sinee that time 
growth has stopped. The lower limbs are strikingly short in relation 
to the trunk. Roentgen-ray showed a normal sella tm-cica. All of the 
epiphyseal fissures of the lower and upper limbs were completely 
grown together. The girl has a childish face and has given no evidence 
of any sexual knowledge in spite of the marked development of men- 
strual function and external cAudences of sexual maturity. For this 
reason no intravaginal examination were made, so that tlie reporter 
was unable to eliminate tlie possibility of an ovarian abnormality, being 
the cause of the condition. This type of dwarfism is in characteristic 
contrast to that which is found in thyroid and pituitary diseases. In 
these the epiphyseal fissures remain barely open, but for an abnormally 
long time. 

Bone Deformities of Renal Dwarfism. — Barber {Lancet) says that 
in the last few years a number of cases of interstitial nepliritis in chil- 
dren associated with stunted ^owth have been recorded, some of them 
•witli infantilism in all of its characteristics, others with merely a marked 
degree of dwarfism. It is not easy to select a name for tliis condition, 
but as the kidney disease not infrequently has a very insidious onset, 
and many of the cases seek advice for the first time because of retard- 
ation of development, or for bone deformity, some name such as renal 
dwarfism may be used. Out of 8 cases 5 have shoAvn bone deformity, 
but tins does not enable one to discuss the percentage, because 4 of 
these 5 first sought advice for genu valgum. The signs and symptoms 
are more or less latent, and there may be cases of interstitial nephritis, 
which are never diagnosed at all. The deformities appear to develop 
about the time of puberty. The genu valgum appears to develop 
comparatively quickly,' straight legs becoming markedly deformed in 
a few weeks. In type the changes seem to be very similar to those of 
rickets, the wrists and knee-joints being most noticeably affected, but 
some swelling is often palpable at the junctions of the ribs and costal 
cartilages. Roentgenologically the most marked changes are seen at 
the wrists and the knee-joints, there being an increase in size of the pro- 
liferation zones, and the normal translucent line is greatly increased in 
breadth. There is not only enlargement, but also great irregularity and 
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want of definition due to irregular caleification. In this article there are 
reported 3 cases which show these signs and symptoms. One of these 
cases has since died as a result of uremia. Postmortem the kidneys 
were found to be very small and fibrotic. Microscopically there was a 
very marked interstitial nephritis. 
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Effect of Radium on Cervical Cancer. — A very extensive study of the 
histological changes in squamous-cell carcinoma of the cervix of the 
uterus after radiation has been made by Alter (Jour. Med. Research^ 
1919, xl, 241) during the course of which he determined that the so-called 
“ squamous ^^-celi carcinoma of the cervix is a basal-celi growth, having 
three types; Solid, adenoid and cystic. The primary effect of the 
rays of radium in the case of the basal-cell carcinoma of the cervix is 
the destruction of the cells of the malignant parenchyma. The increase 
of stroma is secondary, due to the disappearance of parenchyma, having 
been formed mostly from wandering cells. Cell divisions, even if prob- 
able, are not primarily important. In his long series of histological 
investigations, invariably the chromatin substance of the parenchyma 
cells displayed the greatest sensitiveness toward the rays of radium, 
showing conspicuous features of destruction while the protoplasm of the 
parenchyma cells showed marked but not such obvious changes. 
Alter believes that the changes of the protoplasm and the nature of the 
infiltration seem to suggest the different stages of deep-seated chemical 
changes, due to the action of the rays of radium. 


The Cystic Ovary. — A moderate acquaintance with the cystic ovary, 
gleaned through serious and earnest attention whenever the condition 
was encoimtered during an abdominal section, has led Reder (Avi. 
Joxir. Ohst., 1919, Ixxx, 719) during latter years into a different channel 
of reasoning relative to the treatment of this condition, from which he 
entertained during former years. The cystic ovary, which is being 
considered in this article, is not the organ which has suffered from a 
microbic invasion; but the organ which, through adverse influences, 
resonably assumed to be mechanical in their nature has suffered changes 
in its stroma and epithelial structure that have carried it beyond 
recognized physiologic limits. Furthermore, this argument is confined 
to ovaries belonging to unmarried women, ranging from fourteen to 
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twenty-five years, where the cystic degeneration was discovered during 
an abdominal seetion performed for a lesion not in any way assoeiated 
with the ovary. In those instances in which resection of the ovary 
was deeided upon the guiding principles were the large number of 
cysts present. An ovary which showed a moderate amount of cystic 
degeneration was not resected; but a prolapse or faulty position of the 
uterus was invariably corrected, and the future fate of the ovary 
trusted to the eorrection of the displaeed uterus. "ViTien during an 
abdominal operation an ovary is encountered which presents on its 
surfaee from five to eight cysts, varying in size from a pea to a small 
hazel nut, the author believes the ovary is pathological and is a proper 
one for resection. It is logical, he believes, to infer that in instances of 
this kind, many more cysts are imbedded deeper down and throughout 
the glandular substance of the ovary, and that their presence creates 
a pressure atrophy of the functional elements with the concomitant 
inhibitive efficiency of the organ. Simply puncturing these cysts and 
evacnating the light, tliin serous fluid, which may, in some cases, be 
brownish or blood-stained, is a procedure of little promise for an ovary 
in which cystic degeneration has gone beyond the physiologic limits. 
This procedure is not to be recommended for cysts' projecting above the 
surface of the ovary, as it carries with it no assurances of good. The 
smaller cysts, grouped deeper in the glandular substance, where removal 
during resection is not deemed advisable on account of the great sacri- 
fice of healthy ovarian tissue, may be punctured because the cyst is 
small, its walls delicate, and furthermore, because it is the only surgical 
measure permissible. As a result of his investigation into this subject, 
the author concludes that without an abnormal position of the uterus, 
be it a retrodeviation or a descensus due to ligamentous relaxation, 
there is seldom a prolapsus of the ovary; without prolapsus of the ovary, 
there is no abnormal hyperemia; and without an abnomal hyperemia, 
cystic degeneration of the ovary is rare. 


Treatment of Tubal Infection. — Having analyzed the case records of 
1000 patients who were operated upon at the Cook County Hospital 
for tubal infection, Woolston and "White {Surg. Clinics, Chicago, 
December, 1919, p. 1495) state that the end-results are very discouraging 
in those cases in which conservative surgery has been practised, since 
many of the patients must return for further treatment. Of course it 
is always desirable to attempt to save the ovaries especially in young 
women, on account of the value of the internal secretion of the ovary, 
but they do not think that it is advisable to preserve diseased ovaries 
even in young women, as they are so liable to give trouble later. They 
would divide the treatment of chronic pelvic infections into the con- 
servative and the radical, the choice of treatment depending upon the 
social condition of the patient to a great extent. If a person is well to 
do, rest in bed, good nursing and general hygienic measures will cure 
many cases. These cases can well afford to risk a certain number of 
acute exacerbations in the hope that spontaneous healing may occur 
and operation be thus avoided. With the less fortunate patient who 
cannot afford to be sick, because she is employed or because she must 
go to a charity hospital where beds are limited, operation is indicated 
sooner. Also, if a patient has a family of children or is beyond the 
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climacteric she may submit to a radical operation; whereas a patient 
who has no children but who is within the childbearing age and desires 
motherhood can afford to take conservative measures over a longer 
period of time, hoping that nature will heal .the tubes so that conception 
may take place. If operation has been decided upon, which, of course, 
is never during an acute attack, one should be sure to remove all the 
pathological tissue, which is so often only partially removed. In the 
gonorrheal form the infection is practically always in both tubes as 
well as the pars intcrstitialis. This means a hysterectomy or an ampu- 
tation of the uterus, which is sometimes called a Bell-Beuttner opera- 
tion, as modified by Polak. In the streptococcic form of infection in 
which the patient has survived the acute stage, but where symptoms 
remain, operation is delayed as long as possible, as latent organisms are 
sometimes aroused to activity by operative interference, and an appar- 
ently simple case will die of streptococcic peritonitis. In the high 
amputation operation, menstruation can be preserved and still the 
pathology can be removed. In doing this operation, one might ask 
why we should preserve the menstrual function. . Although its preserva- 
tion is considered purely sentimental by some, it seems worth while in 
those cases where it can safely be done. We must, however, remove 
all pathology irrespective of age or other conditions. 


Lethal Dose of Roentgen Rays in Cancer. — Within the last few 
years, and especially since the introduction of the Coolidge tube, much 
has been accomplished in the establishment of suitable dosage for the 
therapy of superficial and benign skin lesions with the roentgen ray. 
The lethal dose for cancer cells, however, has not been accurately 
determined for filtered rays of short wave length such as are now used 
for deep therapy. For this reason some experimental work that has been 
performed by Wood and Peime {Jour. Am. Med. Assn., 1920, Ixxiv, 
308) under the George Crocker Special Research Fund, is timely and of 
definite practical value. They found that approximately four erythema 
doses of roentgen ray, given continuously and filtered through 3 mm; 
of aluminum, are required to kill mouse carcinoma, and five to kill 
mouse sarcoma exposed in vitro-, but occasionally some cells may escape 
the effects of even six doses. Approximately six erythema doses of 
roentgen ray are required to kill sarcoma cells in vivo, as compared to 
five required to kill the same cells in vitro; and approximately six ery- 
thema doses are required to kill carcinoma cells in vivo as compared to 
four to kill the same cells in vitro. The in vitro outgrowth from sarcoma 
tissue after four erythema doses of roentgen ray, still produced tumors 
when inoculated into mice and therefore the amount of in vitro growth 
is no indication whether the tumor cell is or is not capable of proliferat- 
ing in the animal body. The growth observed after lethal doses is 
evidently due to the slow action of the rays, which permits cells poten- 
tially dead to wander out into the medium and to complete a division 
.process before their growth momentum is finally checked. It is 
important to remember that absence of mitotic figures after roentgen- 
ray treatment is not an indication of lack of ability of the cells to grow 
,in the animal body. The practical conclusion which may be drawn 
from these observations is that the amount of roentgen ray necessary 
to kill all the cells of a rapidly growing, very cellular and higlily malig- 



772 


PROGRESS OF MEDICAL SCIENCE 


nant sarcoma or carcinoma in man is between five and seven erythema 
doses of filtered roentgen ray when the tumor is on the surface of the 
body. Every centimeter of tissue that covers the tumor makes an 
additional amount of roentgen ray necessary. For e.xample, when 
slices of fibroid tumor are used as absorptive material the galvanometer 
deflections show that at a depth of 2 cm. 19 per cent, more roentgen ray 
is required; at 5 cm. depth, 47 per cent, more; at 10 cm. depth, 65 per 
cent. more. While many tumor cells may possibly be slowed in their 
progress and mitotic forms killed at such depths, it is doubtful whether 
all can be destroj’^ed. The basal-cell tumors and the Ijunphosarcomata 
are, as is well known, much more susceptible to radiation. Small, 
superficial, metastatic carcinomata are also, in some instances, more 
susceptible than is the primary tumor. 
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Keratitis Profunda or Disciformis. — Verhoeff {Arch. Ophthal., 
September, 1919, p. 449), in reporting an instance of this affection with 
microscopic examination, concludes that disciform keratitis may be 
produced by a variety of causes, and from an etiological standpoint 
is therefore not an entity. Certain cases are of the same nature as 
keratitis profunda. The corneal changes in the latter affection are due 
to the action of diffusible toxic substances arising near the anterior 
surface. The changes consist in alteration of the epithelium, destruc- 
tion of the corneal corpuscles and injury to the stroma in the anterior 
layers of the cornea, and proliferation of the corneal corpuscle behind 
and around the injured area. In addition, there is injury to, or destruc- 
tion of the endothelium, and in severe cases, deposition of fibrin and 
leukocytes on Descemet’s membrane, behind the affected area. Leuko- 
cytic infiltration of the corneal stroma is conspicuously absent. The 
microscopic findings in the case reported strongly indicate a neuropathic 
origin for keratitis profunda. 

Loss of Vision of One Eye Without Appreciable Organic Lesions 
Consecutive to a Shell Wound of the Other Eye. — ^Lapersonne {Arch, 
d’ophtal., xxxvi, 639) reports the case of a soldier, aged forty-five years, 
who was wounded by a shell in the left eye with consecutive cataract 
and loss of vision of this eye. Subsequently the’ right eye developed 
marked functional disturbances, not due to sympathetic ophthalmia. 
Complete blindness supervened. Two years later, no lesion of the fun- 
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dus could be demonstrated; the pupil reacted normally; there is present 
depression of the visual line accompanied by immobility of convergence 
of both eyes. Morax and Souques also examined the case; they agreed 
in the diagnosis of blindness without appreciable organic lesion. The 
question of simulation was considered; but the patient under strict 
surveillance at the Hotel-Dieu for eighteen days, constantly maintained 
the eye in the position noted. In spite of some doubt, the reporter 
recommended full pension for complete blindness of both eyes. 


Gunn’s Syndrome: Associated Movements of the Upper Lid with 
those of the Jaw. — Amat {Annal. d’ocuL, September, 1919, p. 513) 
concludes that the syndrome is suggested physiologically in some 
healthy persons who open their mouths simultaneously with their eyes. 
Normally the superior branch of the motor oculi contains fibers derived 
from the motor portion of the trigeminus, indicating a functional 
synergy. In animals which keep the palpebral commissure open while 
eating, there must be anastomoses to assure such synergy. Although 
the functions of these fibers in man are unimportant or rudimentary, 
it may happen that in ptosis of the lids, their power develops and even 
surpasses the normal limits, constituting an additional function rather 
than a synergy. The junction of these fibers from the fifth nerve with 
the third must take place at the periphery; there must also be peripheral 
liason between the fifth and seventh, third and fourth, third and sixth 
cranial nerves and between the latter and the sjonpathetic. The 
superior branch of the motor oculi frequently receives, in the orbit, a 
filament from the ophthalmic nerVe or its nasal branch; although this 
may contain, as is probable, no motor fibers, it strongly suggests the 
possibility of other anastomoses, motor in this case, between the trige- 
minal and third nerves. The above hypothesis explains (1) cases in 
which the syndrome is present without ptosis, both congenital and 
acquired; (2) its coincidence with palsies of the levator whether of 
cortical, subcortical, nuclear or funicular origin (the tlnrd nerve contains 
no filaments from the motor portion of the trigeminal which reach it in 
,the orbit or its neighborhood); (3) the cure sometimes is obtained by 
training isolated movements of the lids by the will and thus frees the 
connection wliich unites the movements of the latter to those of masti- 
cation. 


Traumatic Cataract after War Injuries. — ^Poulard {Annal. d’ocnl., 
October, 1919, p. 621) reports 65 cases all submitted to late operations. 
Thirty-eight followed wounds of the eye, the remainder contusions; 
the results were least favorable in the first class. In 4 cases the vision 
was nil or nearly so; in 13 from to -jV; to 13 from yV to |r; in 24 
from I to 1. Their unsatisfactory results as regards visual acuity 
were dependent upon lesions of the fundus. 

Papillary Stasis and Dilatation of the Ventricles in Cerebral Tumor. — 
Papillary stasis may be caused by lesions of very diverse natm’es and 
seat, but whatever the lesion, the stasis is always the result of intra- 
cranial hjqjertension, of wliich in fact, it is the capital symptom. Based 
upon anatomo-clinical stpdies of 27 cases, for the most part unpublished, 
Boliack {Paris Thesis, 1919, Arch, d’ophial., September-October, 
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1919, p. 701) has shown the constant occurrence of dilatation of the 
third ventricle in papillary stasis. Tumors of the'posterior region are 
almost constantly accompanied by dilatation of the ventricles, either 
localized in the third or present in all. In tumors of the convexity, the 
dilatation is not constantly present; when it is, it is localized in the 
third ventricle. ^ The latter, accordingly, appears to play an important 
role in the apparition of papillary stasis; distention of one or both lateral 
ventricles is only accompanied by papillary stasis when the third ven- 
tricle is also dilated. Dilatation of the lateral ventricles takes place 
through the foramina of Munro. Dilatation of the ventricles in the 
course of cerebral tumors is consequent upon perturbations in the 
secretion, absorption and especially drainage of the cephalorachidian 
fluid from the ventricular ca\4ties to the subarachnoid space; hyper- 
tension, then dilatation of the ventricles. Papillary stasis is well-nigh 
constant in ependymititis and serous meningitis, so-called internal 
hydrocephalus; in these cases there is also ventricular distention. 
On the other hand in affections which but rarely cause distention, such 
as cranial traumatisms, tuberculous, syphilitic or cerebrospinal menin- 
gitis, papillary stasis is inconstant. Certain other systems found in 
cerebral tumors bespeak the occurrence of hypertension of the ventri- 
cular fluid and the distention which results therefrom, such as hypo- 
physeal syndromes and alterations of the sella turcica as shovm by 
radiography; moreover, it is sometimes possible to discover differences 
of tension between the ventricular and cephalorachidian fluids. The 
^vriter has attempted to supplement liis researches by ex-periments on 
monkeys, but he was unable to provoke either papillary stasis or 
ventricular hydrocephalus. He concludes that dilatation of the 
ventricles explains the pathogenesis of papillary stasis either indirectly 
or by the direct action of the ventricular hypertension upon the chiasm. 
This hypothesis, based upon the intimate embryological, anatomical 
and liistological connections between the tliird ventricle and the chiasm, 
seems, moreover, justified by the presence, in papillary stasis, with 
ventricular dilatation of microscopic lesions in the chiasm. 

Ocular Functions of Aviators.— Wilmer {Arch. Ophthal., September, 
1919, p. 439) in a paper upon this subject, insists upon the necessity of 
absolute normality of the eyes. Affections of only passing inconven- 
ience on the ground, such as scintillating scotoma, rauscffi volitantes, 
photophobia, heterophoria and for the night flier poor dark-adaptation, 
are serious in the air. A successful combat pilot, -with trained air 
vision who loses one eye, may be returned to flying status, but only 
when confidence is unimpaired and there is eagerness to get back. 
Regular eye reexaminations should be made every two months at least. 
The simple visual reaction time is of great value if associated with cool 
determination and caution. 


Primary Sarcoma of the Iris. — ^Primary sarcoma of the iris is an ' 
exceedingly rare growth. DeWecker, with his large experience, states 
that he never saw a case. Fuchs in an analysis of 259 cases of sarcoma 
of the uveal tract found but 16 which began in the iris. Lawford and 
Collins note but one primary growth of the iris in 103 cases of uveal 
sarcomata. Fage {Arch, d’ophtal., xxxvi, 678) reports a case of leuko- 
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sarcoma, a tumor even rarer than melanotic sarcoma, so that Lagrange 
was able to find but 8 cases in the entire literature of ophthalmology. 
The case reported by the author is further remarkable for rapidity of 
growth; in less than a year a glaucomatous attack was set up and 
enucleation was necessary. Generally, sarcomata of the iris develop 
slowly; periods of from twelve to twenty-five years have been reported. 
Simple excision of the tumor has ^ven satisfactory results in some cases, 
but this method is uncertain. Enucleation is generally to be preferred, 
and in all cases in which glaucomatous attack has supervened, or there 
is rapid growth, or the surrounding parts invaded. 


School Myopia and Emmetropization. — ^Dingo {Amsterdam Thesis, 
Arch, d’ophtal., xxxvi, 700) remarks that the etiology of school myopia 
has not yet been sufficiently cleared up, neither by the theory of accom- 
modation nor by that of convergence. The writer has studied the 
influence of the position of the pupil upon the configuration of the eye 
^ when the upright attitude is maintained with the head and body inclined 
forward; by means of comparative photographs the eye is pushed for- 
ward to a considerable extent in the latter position, involving traction 
of the globe upon the optic nerve, which will be followed by lengthening 
of the anteroposterior diameter of the eyeball, which involves the 
development of myopia. 
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Studies on Endothelial Reactions: The Macrophages of the Loose 
Connective Tissue. — ^Within the last twenty years, many studies of the 
large phagocytic mononuclear wandering cells of the body have appeared 
in the literature. Even more numerous have been the discussions of 
intravitam stains and the methods and results of their use. A number 
of workers have employed either the benzidine dyes in colloidal solution 
or various finely divided inert substances in suspension in an attempt 
to determine the origin of the large phagocytic mononuclear wandering 
cells which appear with some slight modifications of form in many 
sites throughout the body. Recently, Foot {Jour. Med. Res., 1919, xl, 
353) has brought forward an ingenious combination of the two types 
of intravitpm stains, in an attempt to trace to its source the large 
mononuclear wandering phagocytic cell of the loose connective tissues. 
To test out the older work, in which it was claimed that the large 
phagocytic mononuclears were of omental or of connective-tissue 
origin, trypan blue was injected intraperitoneally. The administration 
of lampblack intravenously was carried on at the same time, in order to 
mark the cells should they prove to be of endothelial origin. The 
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subcutaneous and intramuscular connective tissues were injected vith 
sterile agar, to serve as a^ foreign body around which the large mono- 
nuclear wandering cells might congrepte. A rabbit was saturated vdth 
trj^an blue by the peritoneal route, injections of this dye given almost 
dailj^ while at the same time an emulsion of 5 per cent, lampblack 
and 1 per cent, gelatin in normal salt solution Avas given in small doses 
into an ear vein. During the staining process, sterile agar Avas injected 
dail;\' under the skin of the back OA'^er a period of tliirteen days, and a 
series of intramuscular injections was likeAAuse made. At tlie termi- 
nation of the period noted, the lesions AA’^ere recovered and fixed in 
formalin, and blood smears were made and stained by Wright’s metliod. 
The gross appearance of the tissues at autopsy showed eAudence of 
thorough Adtal staining, tlie spleen, and rather remarkably, the lungs, 
being described as of a sooty, broAAmish blue color. The blood smears 
shoAved a normal cell count for the rabbit, and it is to be particularlj’^ 
noted that of the cells listed as endothelial leukocytes, 70 per cent. 
shoAATd carbon granules. Rarely, these cells Avere loaded AAuth carbon, 
but usually tliere AA’ere only tAA’o or three granules. In regard to the 
fate of the carbon, microscopical examination indicated that the endo- 
thelium of capillaries, lymphatics and even medium-sized A^essels had 
taken up moderate amounts of tlie material. The omentum showed 
extensiA'^e staining AAith trypan blue, making tlie endothelial cells 
diflRcult to distinguish from the mesothelial cells; but tliere was more 
carbon in the region of tlie A’^essels than elsewhere, and occasional 
isolated mononuclears AAuth carbon pigment AA^ere considered as endo- 
thelial cells AAdiich had migrated vdth tlieir load of carbon. The lungs, 
spleen and liver AA’^ere tlie organs in AA’^hich the bulk of the lampblack 
Avas taken up by the endothelial cells. The author notes that tlie 
heaA^ 5 ’’ toll on the circulating carbon granules by tlie endothelial cells 
of the organs mentioned greatly decreases the supply ai'ailable to 
possible proliferating and vitally staining cells in the local reactions 
about tlie injected agar. The reactions about tlie agar mass, as pre- 
sented in the series of lesions at different time periods rei-ealed a number 
of interesting points. These may be briefly summarized. After tAA^enty- 
four hours, tlie A^essels in the region of the agar, showed proliferation 
and increase in the size of the lining cells, a nmnber of AA'hich also con- , 
tained carbon granules. There were similar cells containing onlj-^ carbon 
granules, free in the tissues about tliese A^essels. These became feiver 
as the distance from tlie vessel AA^as increased, and about 30 per cent, 
of tliem shoAA'ed granules of carbon. Clasmatocytes sliOAAung trypan 
blue and carbon granules AA^ere scattered sparsely in the connectiA^e 
tissues. As the lesions at increasing time periods Avere examined, it 
Avas possible to trace the development of migrated mononuclears from 
the bloodA^essels through a stage exacty resembling the clasniatocji;es 
and finally to their clumping togetlier as syncytia about tlie agar mass. 
The percentage containing carbon continued as on the first day. 
Mitoses in the clustered cells Avere noted, and as the syncytia developed, 
the carbon granules became more scattered in the cytoplasm. A faint 
trypan blue stain appeared in the syncytial cell groups, in the older 
lesions. By the seventli day, the migration of endothelial cells had 
ceased. In the intramuscular injections, it Avas found that the small 
granular mononuclear cell normall 3 '^ found in the stroma of muscle had 
proliferated and had taken an intense ti'Jiian blue stain, as well as 
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carbon granules. As the vascular endothelium, with the exception of 
that of the sinuses of the liver and spleen, did not take trypan blue 
the author is at a loss to definitely identify this group of cells. As he 
noted the same reaction in the endothelial cells in the region of the 
panniculus carnosus in the subcutaneous series, he offers the suggestion 
that muscular metabolism may be a factor. From the foregoing. Foot 
concludes (1) tliat the macrophages of the connective-tissue spaces 
are of endothelial origin, (2) they are not derived from the omentum 
nor (3) from lymphocytes; and (4) that a few seem to be of doubtful 
origin, notably the small granular cells of the intermuscular connective 
/tissue. 


Bacteriological Analysis of Fecal Flora in Children. — In support of 
the clinical observation that the presence of a putrefactive flora is 
associated with a certain syndrome, importance being given to the 
recognition of various types of fecal flora, such knowledge assisting in 
the dietary management of cases, Morris, Porter and Meyer {Jour. 
Infect. Dis., 1919, xxv, 349) present an extensive bacteriological analysis 
of feces in normal and sick children. Details are given of the technic 
of collection of material and methods of examination. Gelatin, Loeffler’s 
serum, cresol purple milk, lactose peptone bile, endos and various 
other carbohydrate media were used, following a differential count of 
organisms in direct smear stained by Gram’s method. The differential 
count alone, of bacteria in direct smear is considered of little value. 
Three types of intestinal flora were delineated: fermentative or saccharo- 
lytic, normal or facultative and putrefactive or proteolytic, each group 
consisting of bacteria of rather distinctive characteristics. Cultural find- 
ings in infant stools vary from those in adults. Interesting variations were 
shown on different carbohydrate media in fermentation tubes. Putre- 
factive flora consisted principally or Bacillus coli. Gram positive spore 
bearing rods and streptococci, with few aciduric organisms. In a fer- 
mentation flora aciduric organisms predominated, very few Bacillus 
coli being present. Transformation of fecal flora from putrefactive to 
fermentation was shown by liberal carbohydrate feeding. Bacillus acido- 
philus and Bacillus bifidus, being the organisms whose establishment 
in the intestinal tract, bringing about the change in stool. Feeding of 
Bacillus acidophilus was also successfully undertaken to bring about 
this change. In either case, usually by combination of both methods, 
the change in type of flora takes place in two to six weeks, and is per- 
manent only when animal proteins are excluded from diet and rich 
carbohydrate feedings are given. Maltose, lactose, and dextrose were 
found to be the substances most suitable for control of proteolytic 
organisms of the digestive tube. 

Epidemic of Water-borne Dysentery. — ^An epidemic of bacillary dys- 
entery, Flexner type, occurring among the inhabitants of Bertrichamp, 
France, is reported by Stookey {Jour. Infect. Dis., 1919, xxv, 331), 
in which the source of the infecting agent was found to be a latrine, 
which drained downward to a point in the town water supply line, 
about fifteen feet away, where there was found a broken joint. All 
patients had practically identical sjunptoms and admitted having 
drunk water from the public supply about two or three days before the 
onset of their illness. Mortality in the epidemic was 33 per cent. 
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Mortality Statistics of Wage Earners and their Families. — Dublin 
and Kopf in a recent book published by the Metropolitan Life Insur- 
ance Company, under the title “Mortality Statistics of Insured- Wage 
Earners and Their Families” touches a field which, up to tliis time, has 
received too little attention from those interested in preventive medicine 
and public health. Since 1900, there have been available the annual 
mortality reports of the United States Census Bureau. These relate 
to the general population. The volume just published by the insurance 
company, however, relates to the mortality of its industrial policy- 
holders. This means that the death-rates are those of wage-earners 
and their families residing almost entirely in urban communities. No 
such data are available from any other source. Since the compilation 
is made along the same basic lines as those by the Census Bureau, 
public health and social workers, sanitarians and others have now, for 
tlie first time, an opportunity to compare healtli conditions in the gen- 
eral population with those of the Avage-earning group. Six years 
(1911 to 1916 inclusive) are covered in tliis book. During that period, 
there were more than 635,000 deaths, and about fifty million years of 
life are represented. The significance of this is tliat with the immense 
number of lives at risk, in almost all of the States of the Countrj" and 
the proidnces of Canada, there is certainty that the figures' are repre- 
sentative figures. A large number of tables appear shovdng deaths and 
death-rates by color, sex and age for all of tlie more important diseases 
and conditions. Otliers show the trend of tlie mortality for each impor- 
tant cause of death throughout the six-year period. It is shoivn that for 
all age groups under twenty-five years, tliere is no marked divergence 
in the mortality of wage earners and of tlie general population. After 
age twenty-five, the mortality of male wage earners is markedly in 
excess of that for males of corresponding ages of the general population. 
With females, the experience is very similar, although the excesses in 
the wage-earning groups do not begin to manifest themselves until the 
age of thirty-five is reached. Various factors are responsible for tlie 
higher death-rates of the industrial group. Among tliem, may be noted 
the comparatively larger number engaged in arduous labor, and hazard- 
ous occupations, the care of larger families vdth smaller incomes, 
together ivitli lower standards of diet, housing, clothing and medical 
service. Then too, there is the very important fact that the Industrial 
policy holders constitute practically an urban group, ivhereas only 
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one-half of the general population live in the cities. The death-rate of 
the colored policy holders is over 50 per cent, in excess of the whites. 
This condition obtains for both males and females. In some age groups 
and for certain causes of death, the situation is even more unfavorable. 
Thus, for tuberculosis of the lungs, colored males under age fifteen 
showed death-rates about ten times as high as white males at the same 
ages and, colored females, between eight and nine times as high as white 
females. The more important diseases are discussed in special chapters. 
Notable among these are tuberculosis, organic diseases of the heart, 
pneumonia, Bright’s disease, cancer and others. For each disease, 
interesting and valuable comparisons are made showing the differences 
in the mortality experience of the general population and the wage 
earners. Among the diseases in which a marked downward trend in 
mortality was observed, are typhoid fever, scarlet fever, diphtheria 
and tuberculosis. The mortality from diabetes showed a tendency to 
increase. There were no important changes in the death-rate among 
the industrial classes for cancer, organic heart diseases, cerebral hemor- 
rhage, Bright’s disease, causes incidental to pregnancy and childbirth, 
suicides and accidental deaths. Qualified workers may obtain this 
volume by writing to the Company. 


Pollution of Certain Tidal Waters of New Jersey, New York, and 
Delaware, with Special Reference to Bathing Beaches and SheU-fish 
Bearing Areas. — Cumming’s {Public Health Bulletin No. 86, U. S. Public 
Health Service, August, 1919) studies cover a large amount of field 
and laboratory work in some of the most populous and important 
coastal areas in the United States. The chief points in his summary 
are as follows : As a result of the laboratory examination and sanitary 
surveys made by the service, it has been determined that the waters 
in which these shellfish are grown are, with the exception of the small 
areas described, free from pollution. However, almost all of the oysters 
grown in these waters are removed to small creeks or rivers, where the 
salinity of the water is less, for the purpose of “ floating” or “freshening” 
before shipment. The sanitary condition of such oysters depends upon 
the condition of these creeks rather than that of the beds on which they 
are grown, and some of these “drinking” places have been found to be 
unsatisfactory. Throughout the State the New Jersey Department of 
Health has been found to have been active in attempting to remedy 
dangerous conditions wherever they exist, and it is believed that this 
organization as at present constituted will do even more efficient work 
in the future. In addition to the great value of the coastal waters of 
New Jersey in connection with the shellfish industry, these waters are 
of far greater value because of tlie number of summer resorts along the 
whole shore from Sandy Hook to Cape May. The protection of these 
waters from pollution and nuisance is therefore of the utmost impor- 
tance to the State, and because shellfish are shipped from the State 
tlwoughout the country, and the resorts are visited annually by hundreds 
of thousands of citizens of other States, the sanitary conditions of the 
resorts and of the coastal waters is a matter of national moment. People 
who go to such resorts are gradually being educated by the various 
public health agencies as to the possible danger of contracting diseases 
in insanitary surroundings, and are beginning to consider the health- 
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fulness of a resort as air important factor in determining -where they 
shall spend their vacation. As a result the citizens of the resorts are 
beginning to realize the monetary value of good sanitary measures, and 
there seems to be a general appreciation of the necessity for maintaining 
good sanitary conditions in the communities along the coast. One 
source of considerable danger exists nearly everjAvhere along the inland 
waterways in the vicinity of communities or cottages with sewerage 
systems. Bulstrode and others have called attention to tliis danger in 
England. It seems to be a common custom for cottagers, boarders, and 
“ti’ippers” to dig'clams, for pleasure or profit, without reference to the 
proximity of sewer outfalls. Indeed, such places often seem on account 
of their convenient location to be favorite localities with such people. 
This problem would appear to be one for local sanitary police regulation, 
although it is of general interest because of the fact that these people 
come from all sections of the country. The use of large warning posters 
such as are displayed near Atlantic City is to be commended. 


Deer-fly Fever, or Pahvant Valley Plague. — Francis {Public 
Health Reports, 1919, x.xxiv, 2061) reports the occurrence in Utah of 
a disease characterized by septic fever and enlargement of regional 
lymph glands. The disease is popularly believed to be due to the bite 
of tlie deer-fly. Suitable animal experiments demonstrated that the 
disease is due to B. tularense, which has been found to be the cause of 
a plague-like disease of rodents. 


Pitfalls in Determining the Prophylactic or Curative Value of Bac- 
terial Vaccines. — ^INIcCoy {Public Health Reports, 1919, XTCxiv, 1193) 
calls attention to the difficulties attending the determination of the 
value of prophylactic agents in influenza. The commonest error is 
made by beginning the vaccinations after the disease has appeared in a 
group of persons. Those who developed the disease prior to the vaccina- 
tions are carried in the control group, while the vaccinated are the rela- 
tively immune part of the population, many of whom would not develop 
the disease in any event. A second source of error lies in crediting to 
the vaccinations the absence of the disease in a group all of whose 
members have been vaccinated, while in reality the protection may be 
due to quarantine or other circumstances. Finally, warning is given 
of the danger of drawing conclusions from meager data. It is insisted 
that only a portion of any group shoidd be vaccinated, the remainder, 
comparable as to age, sex and conditions of exposure, being regarded as 
controls. It is pointed out that an efficient agent might fail beeause 
time has not been allowed for the immunity to develop. 


Notice to Contributors. — All communications intended for insertion in the 
Original Department of this Journal are received only with the distinct under- 
standing that they are contributed exclusively to this Journal. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, •providing the request for them he written on the manuscript. 

All communications should be addressed to — 

Dr. George Morris Piersol, 1913 Spruce St., Philadelphia, Pa., U. S.A. 
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OEIGINAL AETICLES. 

CAUSES AND DEFINITION OF CANCER. 

By Leo Loeb, M.D., 

ST. LOtriS, MO. 

(From the Department of Comparative Pathology, Washington University Medical 
School of Medicine, St. Louis, Mo.) 

In tile present article we wish to summarize as briefly as possible 
our knowledge of the causes of cancer as far as our information in 
this held permits us to do so at present without exceeding the 
range of probabilities. The following factors may enter as causes 
of cancer; 

(а) External stimulation of a mechanical or chemical nature. 

(б) Internal chemical stimulation, especially through the action 
of internal secretion. 

(c) Heredity, which includes various not yet well-defined factors, 
some of them probably identical with the otlier “causes.” 

(d) Embryonal character of tissue or disturbances of embrjmnal 
development; this includes parthenogenetic development of the 
ovum. 

(e) In an indirect way age may enter as a factor. 

if) Contact betv’^een normal and cancerous tissue. 

{g) A possible effect of microorganisms.. 

(fl) , External Stimulation. Obser\mtion of cancer in man has 
abimdantly proved the significance of long-continued irritation or 
m some cases apparently even of a single trauma in the origin of 
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cancer. The same factor may plaj’’ a part in cancer of animals. 
We have, for instance, shown that in tliis countrj’- the favorite 
seat of cancer in cattle is the inner canthus of the eye, where foreign 
bodies are liable to lodge and to cause irritation. 

A number of investigators have attempted in a similar manner to 
produce cancer experimentally. The earlier experiments did not 
succeed, probably because the irritation was not applied over a 
sufficiently long period of time. (Hanau, Brosch.) 

More recently similar attempts have been successful (Pierre 
Marie, Raulot-Lapointe and Clunet, Fibiger, Yamagiwa and 
Ichikawa). Through tlie application of roentgen rays two sar- 
comata have been produced at tlie root of the tail of rats, and 
carcinomata, some of which were metastasizing and transplantable, 
have been produced in tlie stomadi and tongue of rats and in tlie 
stomach of mice after feeding vdtli nematodes which settled in tlie 
stratified epithelium and stimulated it. Through tlie feeding of 
meclianically irritating material a cancer of tlie tongue has been 
produced in a rat. Following tlie application of tar carcinomata 
developed in tlie skin of tlie ear of rabbits. YTiile those experi- 
ments are essentially a confirmation of what observation has shown 
to take place in natur’e, tliey are, of the greatest significance, not 
because they establish a hitherto unknoini cause of cancer but 
because tliey open up a new field for tlie experimental analysis of the 
conditions under which tliis cause acts and because tliey offer a 
chance for its quantitative analysis. 

In a tentative way we may draw certain conclusions on tlie basis 
of tliese investigations, 

1. There seems to exist a graded series of transitions from the 
normal growth energj'^ and cell motility to the increased growth 
energj'^ and motility of cancer. On the whole, the first stages seem 
to be similar in different kinds of cancers (similarity in the first 
stages of the experimental cancer of stomadi, tongue, sldn). 

2. The increase in growth energj’’ and mobility and in the length of 
time over which this increase persists after the stimulus has ceased 
to act appears to be gradual. Various intermediate stages seem to- 
exist. 

3. It is probable that in the experimental cancers produced by 
Yamagiwa and Ichikawa, and perhaps even in those of Fibiger. the 
last stage, whidi we find in many spontaneous cancers of the rat 
and mouse and of man, had not yet been reached. Thus the experi- 
mental cancers in the ear of rabbits retrogress in a mudi greater 
proportion of cases than do spontaneous cancers. The most purulent 
case of cancer in the stomadi of mice died out after a few transplan- 
tations. 

Transplantability as such is not necessarily a characteristic of 
cancerous tissue. Many spontaneous cancers cannot be trans- 
planted successfully. And, on the other hand, we did accomplisli 
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a serial transplantation of a benign tumor in a rat. It likewise 
died out after a few transplaiitations. Even normal tissue can be 
transplanted repeatedly. But each kind of tissue maintains, on the 
whole, the growth energy characteristic of it, and this is one of the 
essential distinguishing features between cancer, benign tumor and 
normal tissue. Besides cancer, tissue, proliferating Yevy actively, 
"" may escape the action of homoiotoxins much more effectively than 
normal tissue. Whether the early dying out of Fibiger’s tumor was 
due to accident or to a gradual weakening of the growth energy or 
to a combination of both these factors, cannot be stated by us with 
certainty. It is probable that in this case the increase in growth 
energy had persisted over a considerable period following cessation 
of the stimulus; but that the increase had not yet become permanent. 

This conclusion seems to apply with much greater definiteness 
in the case of the experimental cancers in the rabbit ear. The tissues 
used in these experiments are evidently relatively resistant to the 
cancerous transformation, as evidenced by the fact that spon- 
taneous cancers have not been obser\^ed in the ear of the rabbit 
and are very rare in the stomach of rats or mice. 

4. While it is thus very probable that the transition from normal to 
cancerous tissues represents a series of stages,' the transition from one 
stage to another may be abrupt. The cancerous tissue may differ 
sharply from the precancerous tissue morphologically and biologically. 
It is, however, possible that a continuous not visible change precedes 
this abrupt transition. It is probable that also in man certain cancers 
have not yet reached the last stage of cancerous transformation. 
In certain cases their actual and potential proliferating power seems 
to be as yet relatively low and it is not improbable that in some cases 
these changes have not yet become permanent. At present the 
demarcation between those transitional stages which are and which 
are not yet cancerous is to some extent arbitrar}\ 

5. We may fiutheimore conclude that the earlier the stages in the 
transformation leading to cancer the greater is the tendency to retro- 
gression in the cancerous transformation which can be produced 
experimentally, and that the earlier stages yield more readily to the 
action of agencies which tend to destroy them. 

(6) hiternal Secretion. Three sets of experiments might be cited 
as disproving the significance of internal secretion as one of the 
causes of cancer; (1) The lack of success in the attempt of surgeons 
to cure cancer of the mammary gland through castration. (2) The 
fact that in castrated cattle and horses cancer is, on the whole, as 
frequent as in no't-castrated animals. (3) The fact that in castrated 
mice inoculated tumors grow in a manner not very different from 
that observed in normal control mice. Yet none of these facts 
disprove the significance of internal secretion in tlie development 
of cancer. The first observation is in all probability to be attributed 
to the fact that internal secretion has no definite influence on the 
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growth of cancers after they have once developed. The negative 
result in tlie second observation is due to the fact that the relation 
between internal secretion and the development of cancer is not a 
general but a specific une. Castration cannot influence tlie origin 
of cancers in organs in which tlie growth processes are not normally 
directly dependent upon the internal secretion of the ovar3^ The 
third observation which relates to the condition under which 
inoculated tumors, “ homoiotumors, ” cancers which are already well 
established, grow, can have no bearing on the problem of the origin 
of tumors. In two series of experiments we could indeed show quite 
definitely that castration has a definite influence on tlie origin of 
mammarj’’ cancer, which is tlie usual cancer in mice. Not only 
can it be proved that a hormone given off by tlie ovary regulates 
those tissue changes which lead to the development of cancer of the 
breast in mice, but it can, furthermore, be shovm that the influence 
of this hormone is a quantitatively graded one. If the quantity of 
this hormone, which had a chance to act on the tissues, exceeds 
a certain limit, cancer appears as frequently as in non-castrated 
controls (castration at tlie age of eight to ten and one-half months) ; 
if an intermediate quantity of the hormone has been active the cancer 
rate is noticeably diminished and the cancer seems to appear later 
in life (castration at the age of five to seven months) ; if the quantity 
of the hormone is still further restricted cancer does not appear at 
all or only exceptionally (castration at tlie age of threej to five 
months). After an intermediate and late castration tumors may 
not only appear in the first-age period, but even tumors which in 
control mice appear as late as the tliird-age period are not pre- 
vented from developing. This suggests the conclusion tliat the 
first tissue changes which eventuate in the development of cancer 
occur at a much earlier period in life tlian might have been expected, 
and that castration affects these primary tissue changes rather than 
the secondarj’^ transformation of these changes into fully developed 
cancer. 

Experimental investigations have made possible in this case a 
quantitative analysis of a definite cause of cancer, and it will now 
probably be possible to analyze experimentally in an exact manner 
the conditions imderlying the origin of cancer of tlie breast in mice. 
The effect of hormones on the development of cancer is a specific 
one; a hormone influences the development of cancer only in those 
organs to which under normal conditions it has a specific relation. 
We may assume that relations similar to tliat betv'gen cancer of the " 
breast and the ovary exist also between the development of other 
kinds of cancer and the organs -ndth which tliey are related through 
internal secretion. It follows from our experiments tliat attempts 
to cure cancer of the breast after it has once been established 
cannot be successful. Our experiments have established, fiuther- 
more, the fact tliat nursing and tlie injuries due to it or pregnancy 
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in general have only a negligible influence on the frequency with 
which mammary cancer develops in mice. - 

(c) Heredity. It is commonly assumed that heredity plays no 
part in the origin of cancer in man, and as late as 1910 Bashford 
expressed the opinion that heredity has no. signifi^cance in the 
etiology of cancer in general. The prevalence of this view is due to 
the fact that the methods used were those usually applied in human 
mortality statistics; the frequency with which cases of cancer occur 
in the ancestry of persons dying from cancer and other diseases was 
compared. No noteworthy differences .could thus be found in man 
at least among the white races. Tyzzer and Murray approached the 
same problem in the case of mice with somewhat similar methods. 
Murray, compared the frequency of cancer in these animals among 
those individuals whose mother or grandmother had cancer, on the 
one hand, and among those in whom cancer had not been observed 
in the direct ancestry but may have occmred in the great grand- 
parents. Murray found on the average about 20 per cent, of cancer- 
ous mice among those whose direct ancestors had suffered from 
cancer and 11 per cent, among those whose direct ancestry had 
been free from cancer. In certain age classes the cancer rate of 
both kinds of mice showed only a very slight difference, and in one 
age class the cancer rate was even higher in those whose direct 
' ancestrj^ had not been affected by cancer. Nevertheless the figures 
of Murray point to the conclusion that heredity plays a part in 
cancer of mice. There are, however, certain difficulties implied in 
the method used by this author. A certain mouse may be cancerous 
and still the hereditary tendency in the family of such a mouse may 
be much less strong tlian in another mouse which did not die from 
cancer. This method can therefore at best only make probable 
the existence of a hereditary factor in the origin of cancer in mice. 
It cannot give definite knowledge of the significance of heredity, 
and in particular it cannot give an insight into the quantitative 
factors which are concerned in heredity. In order to determine to 
what extent the hereditary tendency to cancer varies in different 
families, whether the hereditary tendency to cancer in a certain 
strain is a constant or may become modified imder certain condi- 
tions, and what the laws of heredity are in hybrids betv^een strains 
rich and poor in tumors, we have to use a different method and try 
to follow the fate of separate families or strains of families through 
successive generations. Earlier observations on the so-called 
endemic occurrence of cancer in cattle and rats suggested to us the 
possibility that heredity might be responsible for this condition. 
But it was only about twelve or thirteen years ago that we began 
with Miss Lathrop to make observations on tlie difference in 
hereditary predisposition to cancer in the different strains of mice 
which were raised in her breeding establishment. Preliminary" 
observations indicated differences in the cancer rate in different 
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strains. Since 1910 we have kept systematic records of the cancer 
incidence in the various strains on the cancer age and on the effect 
of hybridization on the cancer rate in the offspring. 

In thus keeping families or strains of mice separate through 
successive generations we find tliat the cancer rate in different 
strains shows extreme differences. "While in some families it may 
be as high as 70 to 80 per cent, or even higher, in others cancer may 
be very rare or absent. All intermediate degrees are found in other 
families. In some cases we could separate substrains differing 
sometimes but not always -in color and other characteristics and 
which had a cancer rate different from that of the main strain. In 
this case we had in the beginning probably to deal vdth mixed 
material from which a more homogeneous line could be detached. 
In those strains in which tlie cancer rate is high an absolutely 
greater number of tumors appear usually in young animals than in 
those with a low tumor rate; but a certain difference exists in this 
respect in certain strains and within certain limits tlie cancer age 
seems to be a hereditary characteristic at least in the case of some 
families. Thus a number of strains may have a similar cancer rate, 
but in some of them many cancers appear in relatively young 
animals, while in otlier strains the great majority of cancers appear 
in older mice. 

If we follow such strains through a considerable number of succes- 
sive generations we find’ in many of them a surprising constancy 
in the cancer incidence. In some cases, however, changes occur 
which can in all probability be referred to one of these two con- 
ditions; (1) A selective action takes place as tlie result of which 
certain substrains with a somewhat different hereditary tendency to 
cancer become predominant in number, usually as tlie result of a 
more or less accidental condition, or (2) as the result of long-con- 
tinued inbreeding not accompanied by selection of the strongest 
individuals the character of the strain changes in certain respects, 
and these changes entail corresponding changes in the cancer rate. 

A lowered vitality and breeding activity were accompanied by a 
lowering in the cancer rate. 

If we hybridize different strains or substrains the cancer rate of 
the offspring is as follows: (1) In cases in which the cancer rate 
and cancer age of both parent strains are similar the cancer rate 
and age of the hybrids correspond to that of the parents. (2) If 
the cancer rate and age of the two parents differ very much the 
cancer rate of the offspring is often intermediate; there occur, 
however, all transitions from an intermediate condition to various 
degrees of dominance of one of the parents over the other. The 
parent with the higher tumor rate was, however, dominant in a 
considerably larger number of cases than the parent with the lower 
tumor rate in the strains with which we carried out our experiments. 
There is an indication that possibly in certain cases the mother 
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strain is of more importance in determining the cancer rate of the 
hybrid than the father strain, and that therefore one or more 
of the hereditary factors determining the development of cancer 
may be sex-linked. At present this is merely a suggestion, and 
further investigations must decide definitely whether or not such a 
relation exists. 

From all these experiments we may, as we have pointed out 
previously, draw the conclusion that the hereditary tendency to 
cancer does not follow the laws of simple Mendelian inheritance of 
monohybrid characters; that it can, however, be explained accord- 
ing to Mendelian principles if we assume the presence of multiple 
hereditary factors. The inheritable tendency to cancer apparently 
does not consist in a tendency of the animal to develop cancer 
indiscriminately in any part of the body, but only in particular 
organs. Thus according to our observations mice with a very high 
incidence of mammary cancer do not usually develop cancer in any 
other organ but the breast. Miss Slye’s discovery of families of 
mice with an inlieritable tendency toward cancer in organs in 
which usually cancer occurs not at all or only very rarely is in 
agreement with this conclusion. 

While it is now generally conceded that in the cancer of mice 
hereditary factors are of significance, it is, on the other hand, 
almost imiversally accepted that in human cancer hereditary 
factors do not play a part and that therefore a marked difference 
exists in this respect between these two kinds of cancer. However, 
it seems to us that a critical review of the evidence at hand does 
not justify such a conclusion; on the contrarj^, there is much evi- 
dence for the view that conditions are similar in both cases The 
apparent difference is probably due to two factors: (1) In man 
the usual statistical methods are employed. Thus it is determined 
whether in the ancestrj^ of persons affected by cancer the cancer 
incidence is considerably greater than in persons not thus affected. 
We have seen that even in the case of mice such statistical methods 
can at best give only a very inadequate view of the great differences 
caused by heredity in the cancer rate of different strains. (2) If we 
assume that in mice a constant interbreeding between diverse 
strains differing markedly in their cancer rate had taken place, 
there would imdoubtedly after a certain period of time have occurred 
an equalization in tlie cancer rate of the various mixed families. 
Through statistical methods no or at best only a slight difference 
would have been detected in the ancestral cancer rate of individuals 
affected by cancer and tliose not thus affected. An occasional more 
noticeable difference encountered would probably have been 
. explained as a chance occurrence. Yet while the interbreeding 
would to some extent have equalized the cancer rate in different 
families, it would therefore not have destroyed the hereditarj’^ factor 
of predisposition, but it would merely have distributed it quanti- 
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tatively in such a way that no marked differences could have been 
diseovered between different families. Now this is what actually 
has taken place among the civilized races. Divergencies in tlie 
hereditarj^ cancer rate which originally would perhaps have been 
quite noticeable might have been obseured tlirough constant inter- 
marriages. There is some evidence which seems to sustain such a 
conclusion. If we compare the cancer rate in human strains in whicli 
such intermarriages have not taken place, we find indications of a 
difference in tlie cancer incidence in tliese strains. Thus tliere can 
be little doubt that the aborigines in Africa and elsewhere differ in 
many cases markedly from tlie majority of tlie civilized people 
in tlieir incidence of cancer and in tlie lands of cancer from which 
tliey suffer. The negro in Africa and tlie pure Indian in tliis counti^'^ 
may be cited as examples. Even among cmlized people divergencies 
in the cancer rate seem to develop if tlie population is of a more 
sessile character and if distinct strains are formed through constant 
inbreeding and lack of intermarriages between different strains. 
At least tliis seems to hold good in certain parts of Norway accord- 
ing to the observations of Garmann. In America the cancer rate 
of the negro seems to be lower than tliat of tlie white race but 
higher tlian tliat of negro in Africa; this may be due to frequent 
intermarriages which have occurred between tlie two races. It is, 
however, possible that changes in tlie mode of living may also 
play some part in this result. 

It is furtliermore a well-established fact tliat various conditions 
which predispose to cancer are hereditarj^ such as pigmented nevi; 
the same holds good in the case of other hereditary’’ abnormalities. 
Taking into consideration all these facts we may consider it probable 
that heredity is also a factor in the origin of human cancer, but 
that in the latter interbreeding and perhaps other factors have 
obscured this significance of heredity. 

Such an interpretation may perhaps be of service in explainuig, 
at least in part, the increase in the cancer rate which has been 
observed in all countries where statistical methods are employed. 
WliUe it is still possible that this increase is only apparent, yet there 
is some evidence which makes at least probable tlie conclusion that 
an increase has actually occurred in most civilized countries. Now, 
if we assume that in human cancer the same conditions prevail 
which we found in cancer of mice, where in the case of our 
strains the higher cancer rate of one parent dominated over tlie, 
lower cancer rate of the other in the majority of cases, such a slow 
increase in the cancer rate might be foreseen as the result of constant 
intermarriage. If intermarriage between indmduals differing 
slightly in their hereditary^ tendency to cancer occurred constantly, _ 
it might lead to a gradual slow increase in tlie cancer rate, whicli 
would continue until at last the hereditary’’ tendency has been 
almost equalized tlirough constant interbreeding. Otlier conditions 
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such as changes in the mode of living which are talcing place almost 
universally ihay perhaps be a contributing factor. 

As to the character of the factors underlying the hereditary 
tendency to cancer our knowledge is not yet definite. We may, 
however, assume that in all probability different factors play a part. 
In some cases it depends apparently on differences in the readiness 
with which the transition from the earlier to the later stages of can- 
cerous transformation are made by various tissues of the same 
individual and the same species. Differences in the amount of 
resistance which analogous tissues offer to acceleration in growth 
may be found normally. Thus we have observed that the mam- 
mary gland of the guinea-pig opposes a greater resistance to pro- 
liferative stimuli emanating from the ovary than the mammary 
gland of the rat or rabbit. On the other hand the epidermis of the 
guinea-pig possesses inherently a greater proliferative activity 
than the epidermis of the rat or pigeon. A quantitatively graded 
reduction in the amount of ovarian internal secretion still permits 
the development of mammary cancer in certain individuals but 
not in others. 

In Fibiger’s as well as in Yamagiwa’s and Ichikawa’s experiments 
the tendency of the tissues to take the first steps toward an increase 
in proliferative activity was widespread; in the later stages the 
tendency to acceleration in proliferative activity diminished and 
became restricted to a smaller number of individuals which were 
perhaps endowed with a greater lability of the tissues. In other 
cases the hereditary tendency consists in the hereditary trans- 
mission of cell groups which are especially liable to assume greater 
growth activity, as, for instance, pigmented nevi. Conversely the 
hereditary freedom from cancer may be due to a lack of tendency 
toward such diseases as predispose to cancer. Thus it is probable 
that the absence of gastric cancer in the Indian is in part due to his 
freedom from such gastric diseases as predispose to cancer. This 
hereditary variability in the liability of tissues to respond to pro- 
liferative stimuli may in certain cases perhaps be caused by vari- 
ations in the amount of “sensitizing” substances which have the 
property of making tissues, which would othervdse have been 
inert, to an unusual degree responsive to various growth stimuli, 
which in themselves may have only a very restricted intensity. 
Thus we have shown that normally the corpus luteum substance 
sensitizes the tissues to the action of otherwise indifferent mechanical- 
stimuli. Perhaps in different individuals the production of the 
ovarian hormone which stimulates the proliferative activity of the 
mammary gland differes in strength or quantity. These represent 
at the present problems which are not yet solved, but seem to be 
accessible to an experimental attack. 

On the whole we may conclude that in all probability the char- 
acter of hereditary factors is not different from other causes leading 
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to cancer. Thej'^ seem to consist in the presence or absence of 
chemical or mechanical groivili stimuli whidi originate ndtliin the 
organism, and which, while in themselves tliey are often not able to 
produce cancer, do so if combined with otlier growtli-promoting 
factors. We must include in tJiis categorj’- conditions which make 
tissues receptive, sensitize tliem to tiae action of ’mechanical or 
chemical growtli stimuli. Such conditions may perhaps originate 
tlirough a mutation localized in a chromosome. Thus Miss Stark 
has observed in tlie fly Drosophila aliereditary localized abnormal- 
ity of grovdh which showed a certain resemblance to tumors in 
vertebrates. Boveri went so far as to explain changes in tlie chromo- 
somes in the nuclei of somatic cells as tlie only cause of cancer, 
irritation and inflammation acting only indirectly in calling forth 
changes in the distribution of chromosomes whicli cause excessive 
tumor grovdh. While we must indeed assume that tlie hereditarj’^ 
factors in cancer are localized primarily in the cliromosomes and 
that in tliose changes in proliferative and motor activity which 
constitute the cancerous transformation changes in tlie nucleus and 
particularly in the chromosomes may be involved, some experi- 
mental facts can hardly be reconciled vfltli Boveri’s generalization. 

I refer, for instance, to the gradations in cancerous transformation 
which have been shown to exist, to the quantitatively graded effect 
of internal secretion, to the contact-combination tumors, to the 
necessity of long-continued stimulation which is so noticeable a 
feature in the origin of most cancers as contrasted, vith the readi- 
ness mth which abnormalities in chromosome distribution can be 
brought about tlirough single experimental interferences., 

(d) The embryonal character of tissve or distvrbances of embryonal 
development and parthenogenetic development of ova in tlie ovarj’^ 
.play essentially a predisposing role in the origin of cancer. They 
proyide a substratum which has a greater tendency to proliferate 
and is more receptive to abnormal groudh stimuli which may reach 
it. We know that cancer which is once established grows better in 
young than in old individuals. The young tissues grow more 
actively than older tissues, and in addition the body fluids in 
younger organisms are more favorable to proliferating tissues than 
those of older individuals. 

Embryonal tissues which begin to develop under abnoimal con- 
ditions are thereby exposed to abnormal stimuli and thus may in 
certain cases be transformed into cancer. It is characteristic of 
many cancers whose origin is embryonal that their constitution is 
complex, they being usually composed of more tlian one kind of 
proliferating tissue. Especially in the germ glands, but also else- 
where, they may resemble malformed embryos, certain parts of 
which assumed a malignant growth. It has been suggested by 
various authors that such complex teratomata wdiich are found in 
so preponderating a number in the sex glands may owe tlieir origin 
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to a partlienogenetic development of ova. There was, however, 
some difficulty which prevented the general adoption of this view. 
There was not Icnown any case in which the egg began to develop 
spontaneously within the ovary, particularly in -mammals. The 
large majority of pathologists inclined therefore rather toward the 
adoption of the Bonnet-Mar chand h^'pothesis that such teratomata 
are due to aberrant blastomeres. 

Within recent years, however, we have succeeded in demonstrating 
that a parthenogenetie development of the egg in the mammalian 
ovary may actually occur. We have observed such a condition in 
a considerable number of cases in the guinea-pig. While partheno- 
genesis usually leads to the formation of embryonal placenta, thus 
explaining the occurrence of chorion epitheliomata in the sex glands, 
in two cases the production of tj^iical embrjmnal tissue in the more 
restricted sense has been observed by us. There can therefore be no 
doubt that parthenogenetie development of the mammalian ovum 
within the ovary does actually take place and that it is a relatively 
not rare occurrence in certain species. This provides a basis of fact 
for the interpretation of embryonal tumors in the germ glands as 
being due to parthenogenetie development of ova within the follicles. 
There exists, however, a difference in different species in the readi- 
ness with which eggs mature in the ovary, such a maturation being 
apparently common in the guinea-pig and difficult in the rabbit. 
We may therefore expect that the frequency with which ovarian 
teratomata are found should vary in different species. In guinea- 
pigs we could show that such parthenogenetically developing ova do 
usually not change into teratomata such as they have been observed . 
in man, but that they are invaded and gradually superseded by the 
host connective tissue before they have had a chance to develop 
into tumor-like masses. 

It has now furthermore been established that an extensive migration 
of germ cells within the embryo takes place at an early stage of 
development. Thus it is conceivable that some of the embryomata 
Avhich we find in places far removed from the ovary may be due to 
such a migration of germ cells which failed to reach their proper 
place. 

There can, however, be little doubt that not only eggs but also 
parts of the embryo may, as a result of abnormal conditions, 
develop abnormally and give origin to teratomata and mixed 
tumors. It has usually been assmned that a detachment of em- 
bryonal cells from their normal emironment is necessarj'^ for 
this purpose. Especially the recent investigations of Werber and 
Stockard have shown that even without such a separation, 
through toxic action (Werber) or a mere retardation in develop- 
ment (Stockard), embrj'^onal parts whose development is usually 
coordinated may -become independent of each other and may at 
relatively late stages of embryonic development give origin to twnn 
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and monster formation. Tims we may assmne that abnormal 
metabolic processes or other conditions which retard development 
at a certain place and at a critical period of development may cause 
embryonal malformations, teratomata or mixed tumors. But neither 
parthenogenetic development as such nor the formation of embrjmnal 
abnormalities through a slowing down of development can in th em - 
selves sufficiently explain the origin of cancer. Embryonal tissues 
wliich have been experimentally separated from their normal environ- 
ment through transplantation behave in certain respects like normal 
embryonal tissues. They grow rapidly, differentiate and vdth 
progressive differentiation tlreir development becomes slower; at 
last it ceases, and now the host tissue invades the transplant and 
a retrogression of the embrjmma sets in. Askanazy, however, 
observed three cases in a series of approximately 150 experiments, 
in which the embryomata in the rat developed into cancers. These 
three cases were experiments in which the embryomata had persisted 
in the host for a much longer period than they usually do after 
transplantation. We may assume that in these cases abnormal 
stimuli had a chance to act on the embryonal tissues. Abnor- 
malities in embr^mnal develop ement or parthenogenesis as such are 
not sufficient to produce cancer; they merely prepare a favorable 
substratmn on which additional stimuli may act. And it is the 
latter which call forth the development of cancer in- these cases. 

It is possible that in certain cases a changed emmonment as such 
may supply the stimulus which is needed in order to increase and 
prolong the proliferation and migratory energy of embrjmnal cells. 
In mammals, as we have seen, subcutaneous or intraperitoneal 
transplantation., does not usually supply a sufficient stimulus for 
embryonal cells. If very early embryonal stages are transplanted 
they perish in the large majority of cases; but in one case we 
succeeded in the guinea-pig in producing thus the beginning of a 
peritoneal pregnancy.^ Now, mammalian embryonic cells are 
adapted to gro‘v\i;h within a Imng host organism. In animals in 
which the embryos develop normally outside the body, transplan- 
tation into an adult animal might perhaps supply a change in the 
environment large enough to produce profound stimulation of the 
cell activities. Experiments have, however, shown that in birds 
embryonic transplantations produce the same result as in m amm als. 
Just as through transplantation in the rat and mouse, so through 
transplantation in birds embryomata are produced which have 
only a temporary existence. In amphibia, on the other hand, 
according to the recent experiments of Belogolowy,^ injection of 
embryos in an early stage of development does not lead to the 

1 Loeb, Leo: Proc. Soc. Exper. Biol, and Med., 1914, No. 3, vol. xi; Biol. Bull., 
1915, xxviii, 59, 

2 Belogolowy, G.: Archiv f. Entwicklungsmechanik, 1918, xliii. (It has been 

impossible for us to procure the original paper.) ^ 
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development of typical embryos, but in certain cases to monstrosi- 
,ties. Various tissues proliferate irregularly and independenly of 
each other. Plasmodia and irregular cells, not unlike sarcomatous 
cells, may penetrate into the host tissue and destroy the host organ- 
ism as late as five or six months after transplantation. Here, 
apparently, certain similarities to cancerous growth are obtained. 
Whether a real cancer was produced, whether the growth energy 
continued undiminished without any farther^ differentiation, cannot 
be determined on the basis of the incomplete report of this work 
which is at our disposal. It is possible that in contact with the 
tissues of an adult organism cells which are in an early stage of 
embryonal development become transformed into plasmodia and 
syncytia and penetrate into the host, in a way similar to that we 
have described in the case of parthenogenetically developing eggs 
within the ovary. At that time we came to the conclusion that 
it is the contact with strange tissues which causes the transfor- 
mation of embryonic cells into embryonal placenta.® It is possible 
that under the influence of the stimulus of the strange environment 
a similar transformation takes place also in amphibian embryos 
and that the infiltrative growth continues and that thus a growth 
resembling in its effects a chorioepithelioma may be produced. 
At the same time the strangeness of the emnronment may, in so far 
as it does not lead to the destruction of the tissue, produce a des- 
equilibrization, a severance of the mutual connections which exist 
between constituents of the embryo and which normally coordinate 
the development of parts to a whole, and thus duplication of certain 
parts of the embryo, similar to the result obtained in embryos 
through the action of certain poisons or tlxrough changes in tempera- 
ture, may be brought about. 

(e) Age. The relation between the age of the individuals and 
the frequency of cancer is not as simple as it is often assumed to be. 
Cancer may appear in young individuals. This is especially the 
case in those cancers which are due to transformation of embryonal 
into cancerous tissues. In some cases, however, the period of 
latency of these tumors may be considerable. The majority of 
those tumors which are due to stimulation of adult tissues appear 
in later life ; this holds good in the case of human as well as of animal 
cancers. Thus we found in a statistical study of cancer in cattle, 
which we imdertook twenty years ago, that the large majority of 
these cancers appeared in old cows. In mice also the incidence of 
mammary cancer increases, on the whole, with increasing age. 
This rule, however, does not preclude the fact that in man as well 
as in animals these same tumors may appear at a very early period 
of life. The number of mammary cancers which is found in young 
mice is indeed very considerable. The age at which the incidence 


’ Loeb, Leo; Arch. f. Entwicklungsmechanik, 1911, xxxii, C02. 
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is greatest differs furthermore in the case of different strains of mice 
and this age character is just as much inheritable as the frequency of 
cancer in a particular strain. The age curve of frequency of cancer 
differs also in the case of different kinds of cancer. The age factor 
has therefore only a subsidiai^'^ signiBcance in the etiology of cancer. 
The probability that long-continued stimulation leads to cancerous 
transformation must, of course, increase with increasing duration of 
life of the indi\udual. Thus cancer must become more frequent 
with increasing age notwithstanding the better conditions for 
growth which young organisms and tissues offer. Cancer has this 
characteristic in common with many other diseases, where likewise 
the incidence increases with increasing age and the mortality as a 
whole shows a similar curve. 

There is, however, still a problem concerning the age incidence 
of cancer which awaits solution. We have seen that it is accumu- 
lation of physical or chemical stimuli which causes cancer. These 
stimuli may originate in tlie outside world or in the inner environ- 
ment of the cells within the individual. We have shown experi- 
mentally that in the case of these inner chemical stimuli (internal 
secretion) the quantity of the stimuli which is active in a given time 
may influence ^e cancer age. In part then we may refer the cancer 
age to the action of the environmental stimuli. It is, however, 
possible that in addition changes within the tissues which are eharac- 
teristic of old age may tend to enhance the chances for cancerous 
transformation. It may be, as I pointed out on a previous occasion, 
that the changes characteristic of old age may place the cells into a 
new environment. Horst Oertel expresses the view that cells which 
are injured might be especially liable to undergo cancerous trans- 
formation, and Goodpasture has recently drawn attention to the 
frequency with which multiple tumors appear in dogs which have 
reached old age. At present we must regard it as problematical 
whether in addition to the cumulative action of external stimuli such 
internal factors play a part in the origin of tumors. If old age 
changes should bring about such an effect, an environmental change 
would in this case act as a growth stimulus. The environmental 
change which would produce such a transformation and lead to a 
proliferative reaction on the part of cells, may or may not have an 
injurious effect on the cells which it influences. If it should have 
such an injmious influence, it would be an adventitial, not an 
essential connection. Indeed, if these injurious by-products of the 
interference exceed a certain limit, the proliferative response of 
the tissues does not occur. Most of the tissues are constituted 
in such a way that within certain limits changes of environment 
of various kinds do not depress the cells but call forth a response 
which indicates increased activity. 

(/) Contact of normal tissties with cancerous tissue may cause the 
transformation of the former into cancerous tissue. Thus may be 


loeb: causes and' definition of cancer 795 

produced what we designated as contact-combination tumors.” 
Such a transformation of normal into cancerous cells in contact 
with cancerous tissue has been observed in the case of spontaneous 
tumors of man and animals as well as in the case of transplanted 
cancers. Primary carcinomatous tissue has called forth in many 
cases the transformation of connective tissue into sarcoma and in 
some cases the transformation of adjoining normal epithelium of a 
different kind into carcinoma; thus '‘combination tumors” origi- 
nated. Ehrlich published such an observation more than twelve 
years ago. At the same time we observed sarcomatous trans- 
formation of stroma after transplantation of mammary carcinoma 
in waltzing mice as early as in the first generation of the trans- 
planted tumors, and subsequently in another case we found a trans- 
formation of epidermis into squamous-cell carcinoma in contact 
with a mammary carcinoma. Some authors believed that the 
tissue which had been interpreted as sarcoma, was only a pseudo- 
sarcoma, and consisted in reality of spindle-shaped epithelial cells. 
However, there cannot be any doubt that in such cases we have 
actually to deal with a proliferation of true fibroblasts, and in 
accordance with this interpretation is the recent observation of 
WogIom,who found the formation of cartilage in such a contact- 
combination tumor. 

We have certain analogies for such contact action in the case of 
embryonal and also of adult tissues. Thus substances given off by 
the optic disk may call forth proliferation of the epidermis with 
which it is in contact, the proliferating cells giving origin to the lens. 
•In the mammary gland the condition of the stroma depends upon 
the state of activity of the gland tissue. Activity of the gland 
tissue produces a stroma rich in fibroblasts and a resting gland 
induces a fibrous transformation of the stroma. Around gland ducts 
which are metabolically relatively inactive, the stroma is usually 
fibrous. It is therefore probable that the cancerous transformation 
of normal tissue in contact with cancer is another instance of the 
stimulating effect which one tissue may have upon another normally. 
The difference in the normal and pathological cases is mainly a 
quantitative one. 

(fif) The Possible Significance of Microorganisms in the Etiology 
of Cancer. When microorganisms were discovered as the cause of 
infectious diseases, some of which were associated with a noticeable 
tissue proliferation and with the formation of secondary foci, com- 
parable to metastases, and when it was shown that certain micro- 
organisms can call forth even proliferation of epithelial structures, 
the, conclusion was drawn that cancerous growth may likewise be 
due to microorganisms. This conclusion seemed to be confirmed 
by the presence within the tumors of structures which resembled 
various unicellular microorganisms. Another fact which seemed to 
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point in the same direction was the so-called endemic occurrence of 
cancer in certain animals. It was referred to cage infection. 

At present neither of these arguments is accepted, at least so far 
as the large majority of pathologists is concerned. No unicellular 
microorganisms have been found in cancer; no agent can be sepa- 
rated from cells in mammalian tumors. The structures taken to be 
parasites were shown to be due to cell degenerations and phagocy- 
toses. The endemic occurrence of cancer is due to tvm factors: 
(1) to the hereditary’' transmission of cancer in certain strains of 
animals, and (2) to the introduction of metazoic parasites whicli 
infect a certain class of animals at a particular place and act as a 
temporary stimulus of the tissues, and whicli later disappear after 
the tissues have been converted into cancer. This applies, for 
instance, to the cancer in rats observed by Fibiger. 

The arguments which speak against the significance of micro- 
organisms in the etiology^ of the large majority of mammalian tmnors 
seem to be comnncing. Observation shows tliat human cancer is 
in many cases due to the long-continued action of grovi;h stimuli on 
cells. Occasionally a growth stimulus may call forth the sudden 
appearance of cancer. Experimentally^ cancer has been produced 
tlirough the action, physical or chemical, of grovili stimuli and has 
been prevented tluough the withdrawal of chemical growili 
stimuli (mammary’- cancer of mice). It has been showm that no 
immunity can be produced against auto-cancers (spontaneous 
cancers) but only against homoiocancers (transplanted cancers). 
Immunity against homoiocancers can be produced tluough normal 
tissues of the same species. These facts prove that we have in these, 
cases to deal not witli an immunity’' against an extraneous organism 
but against tissues growing abnormally. 

Through the action especially’^ of chemical grow-th stimuli normal 
tissues can be transformed into cancerous tissues without the inter- 
vention of ulceration. Injection of any'^ luiowm microorganism does 
not produce cancer. It is therefore extremely'^ improbable that 
the cancers w^hich originate after long-continued stimulation of 
normal tissues should be due to the accidental invasion of the 
tissues by a class of microorganisms wiiich Jiave not been observed 
at places where tliey w’ould have to enter tire tissues, and wiiich 
w’-ould have to be ubiquitous, in view’ of the great number of animals 
which can be made to be cancerous. We w’ould, moreover, havh to 
assume that specific microorganisms exist in tire case of different 
varieties of tumor in view’ of tire fact that cancer has to some extent 
a specific cliaracter. Such microorganisms should, moreover, be 
able to gain access to tire embry’onal tissues w’hich form in a certain 
number of cases tire matrix of the tumors. All tliese considerations 
make it very improbable that in addition to the causes of cancer 
enumerated above there are other factors, w’hicli w’hile leading a 
hidden existence w’ould be the really important ones,, in contra- 



loeb: causes and definition of cancee 797 

distinction to the aforementioned causes which would only serve 
as an opportunity for the microorganism to enter the host tissues. 

Yet it is conceivable that the same land of cancerous growth which 
is produced through a change in the chemism of the cell as the result 
of the long-continued effect of growth stimuli, might also be called 
forth through the action of an extraneous stimulus constantly 
associated with the cells; such a stimulus might be furnished by a 
substance given off by a microorganism. There are certain sarco- 
mata of fowl in which Peyton Rous discovered an agent separable 
from the tumor cells through filtration and other means which 
had failed in the case of mammalian cancers. Injection of these 
agents into other fowl causes the development of tumors identical 
with the original ones. These tumors are metastasizing and trans- 
plantable. After transplantation of tumor tissue transplanted cells 
remain alive and give origin to the new growth. An immunity 
against these tumors can be produced, but it is an immunity against 
the agent and not against the tumor cells, in contradistinction to the 
immunity obtained in the large majority of other and particularly 
of the typical mammalian tumors, where we have to deal with an 
immunily against tumor cells. Certain sarcomatous tumors found 
in hares and perhaps a certain sarcoma found in dogs resemble in 
certain respects the chicken sarcoma, and although a direct sepa- 
ration of tumor agent and tumor cells has not been accomplished 
in the latter cases, the etiology may be similar. 

In the case of the fowl tumor the agent seems to be specifically 
adapted to the organism of fowl or of birds in general. In this sense 
we are inclined to interpret the fact found by Rous that only in 
certain birds and not in rabbits is it possible to produce an immunity 
against the agent of the chicken sarcoma. It is not improbable that 
in the case of these sarcomata we have indeed to deal witli pro- 
liferative processes called forth by microorganisms accompanying 
the cells and specifically adapted to the latter, although the possi- 
bility cannot yet be quite excluded that the agent may be a sub- 
stance produced by and separable from the proliferating cells. 

In plants Erwin Smith has discovered a bacterium wliich causes 
a gall to assume invasive properties. This bacterium acts through 
the production of an apparently, simple substance which induces 
the proliferation of the plant cells. 

It is therefore possible that while in the majority of cancers 
often repeated stimulation of tissues leads to a long continued or 
even perpetual increase in the intensitj'' of those metabolic processes 
which cause ,cell proliferation and cell movements, in certain sar- 
comata tile same effect is produced through a constantly acting 
extraneous chemical growth stimulus, supplied by microorganisms 
and not as in the case of the majority of cancers through the own 
metabolism ’of the cancer cells. 
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Some Gejieral Considerations. We have seen tliat all tlie factors 
whicli in various ways eitlier by chemical or physical means increase 
the proliferative energ}’- of cells may act as causes of cancer; tliese 
conditions are not different from those growth stimuli whicli lead to 
regenerative and what might be called correlative growtli in normal 
tissues; added to these factors are in certain cases factors residing 
within the cells, whicli make these cells more reqionsive to outer 
growth stimuli, tlius providing a sensitization whicli in other cases 
is furnished by sensitizing substances carried to tlie cells from other 
organs. We concluded that in order to lead to the formation of 
cancer in many cases several of sudi factors must cooperate. Some 
of these factors are hereditarily transmitted in a certain graded 
quantity from generation to generation, while tlie otlier factors are 
variable and extraneous. All these factors have one characteristic 
in common; They all increase the grovsdli energy of normal tissues 
either directly, or indirectly, the latter by sensitizing tlie tissues to 
the action of growth stimuli. 

We have previously shown experimentally that a combination of 
such diverse growtli stimuli can under certain conditions accomplisli 
results which are much greater tlian tlie ones produced by 
either of these factors alone. In the' case of tlie maternal placenta 
two factors cooperate. In tlie first place a substance is given off 
by the corpus luteum. It calls forth only a very slight proliferation 
of the uterine mucosa, but it sensitizes the latter in sudi a way 
that the subsequent application of an external stimulus (a foreign 
body, ovum), which in itself would likewise call forth only a very 
slight reaction, leads to the production of tmnor-like masses, pla- 
centa and placentomata (deciduomata). In a similar way heredity 
rhight in some cases act by supplying sensitizing substances which 
make cells receptive to tlie effect of outer groivtli stimuli. Thus in 
xeroderma pigmentosum we find an abnormal sensitiveness of tlie 
skin to the action of outer stimuli, probably light, whidi causes a 
sequence of changes leading ultimately to the production of cancer 
and not unlike those observed in experimental cancer in animals. 

There is some reason to assume that a reciprocal relation exists 
between those factors which may be classed as hereditarj’' and 
those which are extraneous grovdli stimuli. It may perhaps be 
expressed through the formula H + S = C, where H represents 
hereditary factors and S external growth stimuli. The greater the 
quantity of one kind die less is needed of the otlier kind in order 
to produce cancer. Thus it seems that roentgen rays can ultimately 
produce cancer in all persons whether or not they are hereditarily 
predisposed to cancer, provided the roentgen rays have a chance to 
act over a sufficiently long period of time. Of course as far as the 
quantitative aspect expressed in the equation is concerned we have 
at present to deal merely witli a hypothesis. We found tliat given 
a certain hereditary predisposition a quantitative relation seems to 



loeb; causes and definition of cancer ^ 799 

exist between the ' amount of internal secretion given off and the 
frequency of cancer which resulted. In this case a quantitative 
relationship is not merely assumed, but has been definitely proved. 

We conclude that various growth stimuli including those of a 
regenerative character may gradually bring about a change in the 
cell equilibrium. The normal cell equilibrium which is characterized 
by a definite proliferating energy may pass through several tran- 
sitional stages into an equilibrium of greater proliferative and kinetic 
energy. This is not only a change in intensity but also in duration. 
In the last stage the change has apparently become permanent. 

In the normal organism we find a complex interaction of various 
tissues. They exert upon each other under certain conditions a 
restraining and under other conditions a stimulating effect. 

Alteration of these relationships and introduction of an abnormal 
environment leads usually to only temporary changes in the cell 
equilibrium, to growth processes of a regenerative or correlative 
character; this applies to changes, affecting embryonal as well as 
adult tissues. But through frequent repetition of these changes 
which act as stimuli the cell equilibrium may be changed in such a 
manner that the alteration continues over a long period of time or 
has become permanent. In different cases the quantity of stimu- 
lation which is needed for this effect to take place varies. We may 
call such a change in cell equilibrium, inasmuch as it is transmitted 
to successive cell generations and may appear as a well-defined 
transformation in the character of the cell, a mutation, but it 
would be a mutation of somatic cells. This somatic mutation is, 
however, in part at least, dependent upon conditions transmitted 
through the germ cells. 

The basis of this transformation in cell equilibrium may be 
conceived as a change in cell metabolism, during which substances 
are produced which maintain the alteration in cell metabolism on 
which the acceleration in growth and the increase in motility 
depends. It is conceivable that in certain cases a similar constant 
alteration is produced through a stimulus reaching the cell from an 
extraneous source; a microorganism might perhaps be able to 
supply such a stimulus. 

The various kinds of transitory increase in growth and kinetic 
energy as exemplified in regenerative, embryonal, correlative 
growth and in the combination of correlative and regenerative 
growth (the development of deciduomata) are probably the expres- 
sion of a kind of metabolic cell change similar to the one observed in 
cancer. And tissues in which correlative or regenerative growth 
processes occur are therefore liable to become cancerous, while 
those which are not accessible to the former are not likely to 
imdergo the cancerous transformation. There are, however, differ- 
ences in intensity and also differences of a secondary character 
between the kinds of normal increase in growtli energj" and between 
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cancerous growtli. In tlie latter, as tlie result of tlie abnormal con- 
ditions in the cells wliicli are reached by the stimuli, struetural 
abnormalities are produced. 

We have attempted to correlate the most important faets wliicli 
have a bearing on the etiologj’- of cancer. We see that while of a 
composite character the various factors, as far as tliey are known 
to us, have one characteristic in common: they tend to increase 
the proliferative energy and motility of cells Avhich are not yet 
cancerous. The picture thus presented is more complex than 
the one which we meet in tlie “theories of eancer” to which 
so much attention has been given in the literature. In tlie case of 
a “theory of cancer” usually one or tlie otlier of the factors under- 
lying cancer has been considered with the exclusion of all tlie factors. , 
Deductions based on the histological cliaracteristics which were 
usually not accessible to experimental analysis formed often the 
basis of such tlieories. Thus a simplification was attained whicli 
was more apparent than real. • 

Equally prominent in the literature has been the discussion 
whether or not a certain new formation is to be elassed as a 
cancer. The answer given usually depended on die “theory of 
cancer” to which the author subscribed. A definition of a condition 
cannot be more definite than our knowledge of this condition; other- 
vdse the definition produces an artificial restriction to the search for 
new relations. A definition is therefore perhaps of less importance 
than is often attached to it. It is essentially a summaty of our 
loiowledge of a phenomenon. Cancer is abnormality of growth. 
Primarily it is a disturbance in the equilibrium of tlie mdividual, 
not through toxins but through an increased proliferative activity 
of the cells which is usually associated with an increased motility. 
This increase is long continued and often permanent. It is in aU ' 
probability in the large majority of cases due to changes in ceU 
metabolism, which are of such a character tliat tliey propagate 
themselves. In some cases the same effect may perhaps be pro- 
duced through extraneous causes, such as microorganisms. 


THE TREATMENT OF THYROID AND OTHER ENDOCRIN 
DISTURBANCES AS VIEWED BY THE INTERNIST.^ 

By John A. Lichty, M.D., 

PmSBtTRGH, PA. 

Mrs. G. C., a farmer’s vofe, aged fifty-nine years, was brought to 
the hospital by her family physician. She complained of a tlirob- 

^ Read before the Section on General Medicine of the College of Physicians of 
Philadelphia, December 15, 1919. 
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bing, beating sensation in the abdomen and also of general weakness. 
These symptoms came on gradually in the past six months. They 
had their inception apparently from a nervous shock. The patient^s 
only son had died rather suddenly following an operation for a rup- 
tured appendix and a few days later her only grandchild died of 
influenza. On further inquiry it was found that nine years pre- 
viously, while the patient was passing through the menopause, her 
only daughter died very suddenly, and that following this death 
she had what was then called a “nervous breakdown,” a condition 
thought to be similar to her present attack. 

The patient was found to b.e 37 pounds below her usual weight. 
The skin was moist. The pulse-rate was 132 and easily accelerated ; 
the heart action was \dolent. There was tremor of the tongue and 
hands. The hair was brittle and the eyes prominent. A slight 
bogginess of the isthmus of the thyroid could be felt. Practically 
every sjunptom of hyperthyroidism was present. 

This is a familiar picture which resulted from the tragic episodes 
which came to the household over which the patient presided. In a 
rather intensive study of the case, definite evidence of an unbalanced 
endocrin system in which the thyroid gland was the chief factor was 
found. In addition to the very evident sjTnptoms the examination 
brought out the fact that carbohydrate metabolism was disturbed. 
A subcutaneous injection .of | c.c. of 1 to 1000 adrenalin solution 
(“Goetsch test”) produced a glycosuria, though it aggravated the 
thyroid symptoms only slightly. A carbohydrate tolerance test 
also brought sugar to the urine, even though there was no previous 
hyperglycemia demonstrable. While, the patient was resting in her 
changed surroundings the thyroid lost its boggy feel, body weight 
was increased and the most prominent sjTuptoms, especially the 
tachj^cardia and anxiety, disappeared. 

This patient, aside from illustrating a large and increasing group of 
eases, also demonstrates how profound and disabhng such symptoms 
may be without there being present very definite physical signs 
suggestive of definite pathology; and it also brings out the question 
whether there might not be an early stage in the course of the dis- 
turbances of the endocrin system, where a comprehension of what is 
taking place, or is about to take place, may lead to earlier recognition 
and consequently more satisfactory treatment. It is for the purpose 
of presenting this idea that the present consideration from the view- 
point of the internist is attempted. 

It is, of course, axiomatic that if a disease is to be recognized and 
dealt vith at its earliest inception there must exist a thorough 
knowledge of the etiology as well as of the pathology and of the 
clinical manifestations. Unfortunately of diseases and disturbances 
of the endocrin system we loiow comparatively little, practically 
nothing definite, of the etiology, and we have only confused ideas of 
the associated pathological processes. Compared vdth our present- 
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day knowledge of such a well-known disease as tj^jlioid fe'v^er we 
know very little about the diseases of the glands of internal secre- 
tion, and are therefore at a great disadvantage and no doubt show 
a great confusion of opinions. There is not yet that coordination in 
effort and ideas of the laboratory workers, of the clinician and of the 
surgeons, all of whom are intensely interested in the problems wliich 
the subject presents. In the last decade or so much information 
has accumulated: (1) Because of the fact that endocrin disturb- 
ances are more generallj^ recognized by the clinician; (2) then- 
relation to disease in general and to definite pathology is being 
established, and theorizing has been displaced by more earnest 
laboratory investigation. The recent great war with all its strain 
and anxiety, resulting in so-called shell-shock, effort syndrome, 
neuroeirculatory asthenia, all of which may be manifestations of 
endocrin disturbance, has made the problem really aeute, and it is 
well to pause at this time for a moment to re\’iew the present status 
and to consider the foundations for our faith in the procedures 
we are advocating when we speak of the treatment for a certain 
sjTnptom-complex referred to the endocrin system. In this consid- 
eration the diseases and disturbances of the thyroid gland are of 
particular importance. 

In such a review we must acknowledge our debt to the laboratory 
worker and his discoveries. It will be .interesting, and probablj" 
helpful, to refer briefly to some of their epoch-maldng revelations, 
because from them will be seen at once the relation which the several 
glands of the endocrin system bear to each other, and it will also 
show where the clinician receives his greatest help and in what 
direction his efforts will likely prove most fruitful. Only brief 
reference can be made to early laboratory results which have more 
recently shown the coordination of the endocrin system and how 
delicately this system is balanced. 

The Suprarenals and Their Specific Secretion. It was in 
1841 that Magenda told his students that he had nothing to sa.y 
about the suprarenal bodies, because the capsule is no longer con- 
sidered as a secreting body. Just fourteen years later (1855) Thomas 
Addison described the disease which bears Ins name, and tins marked 
the beginning of clinical work in relation to the suprarenal glands. 
In 1902 J. Takamine published the work of Aldrich and . himself ,2 
giving a description of a crystalline compound and its clinical 
formula, which they isolated from the suprarenal gland. Later, 
Stolz, followed immediately by Abel, produced this crystalline . 
form — adrenalin — sjmthetically. This substance figures largely in 
developing our knowledge of the interrelation of the ductless glands. 
With it we can produce most profound circulatory disturbances: 
can, under certain conditions, activate the thjToid gland and can 


- Jour. Am. Med. Assn., January 18, 1902, p. 153. 
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unbalance carbohydrate metabolism. It has become a definite 
therapeutic agent and, administered under certain conditions, also 
gives diagnostic information. 

The Thymus Gland and its Relation to Thyroid Disturb- 
ance. In his Harvey lecture in March, 1914, Halstead called 
attention to the belief that the thymus gland plays an important 
part in Graves’s disease. He said; “It has been estimated, as a 
result of non-operative clinical examination, that in about 40 per 
cent, of all cases of exophthalmic goiter the thymus is present.” 
He refers to 500 patients with Graves’s disease operated with 
approximate cures in 60 per cent. The exophthalmos and the 
typical blood picture seemed the most difficult conditions 40 over- 
conae, even when the major symptoms had largely subsided, but 
both conditions jdelded when the thymus was considered properly. 
Halstead then refers to the relation of the thymus to the thyroid as 
noticed by other observers, and says, from the facts gleaned at the 
autopsy table, from experiments on animals and above all from 
the results following primary thymectomies, we have convincing 
evidence that the thjmius gland may play an important part in 
Graves’s disease. Two months later he referred to the treatment of 
the thymus gland with roentgen rays in certain selected cases of 
Graves’s disease and reported his experience in a subsequent paper. 
While the coordination of the thymus and the thyroid glands, 
which Halstead suggested, has not proved so generally convincing 
as it promised, his work led to the demonstration of the effect of the 
roentgen rays in thyroid disease, whether through the thymus or 
direct on the thyroid. 

An interesting case which occurred in my experience, apparently 
bearing upon the relation of the thymus to the thjToid, is as follows: 
A man whom I had known for a number of years consulted me about 
five years ago on account of a tickling in his throat. A physical 
examination showed nothing, but rather definitely prominent eyes. 
An examination by a nose and throat specialist was negative. The 
hacking cough continued, however, and was finally so severe that the 
patient could not lie down without bringing on a violent paroxysm 
of coughing. He was unable to sleep in a prone position. About 
this time he had a severe attack of acute tonsillitis, wliich was fol- 
lowed by tachycardia, which could not be explained except as 
probably due to the preceding acute infection. Graves’s disease 
was considered, as many sjmiptoms were suggestive. The thyroid, 
however, was not enlarged. A roentgen-ray examination of the 
chest, especially of the mediastinum, showed an enormous enlarge- 
ment of the thymus gland. It is possible that this was present in a 
lesser degree from the first and accounted for the hacking cough. 
It was suggested that the acute infection led to a rapid enlargement 
of the thjonus and that the symptoms of Graves’s disease, wliich we 
then recognized clearly, were due to the effect of the thymus upon 
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the thjToid. The sjonptoms, including the ticlding cough, were 
relieved entirely by treating the thymus with roentgen-ray applica- 
tions. The patient has been well now for nearly three years. A 
roentgen-ray examination of the mediastinum following the treat- 
ment showed a great reduction in the thymus gland. The excellent 
result in this case is another reason for reporting it. It is possible 
that the roentgen-ray applications to the thjnnus liad a direct action 
upon the thjToid as well, and that the change in size of the thjanus 
was simply coincident. I am all the more 'willing to consider the 
case in tliis way since reading the recent article by Drs. Edward 
Park and Roy D. hlcChu’e^ in which they conclude, from an exten- 
sive review of the literature and after painstaking animal experi- 
mentation, that destruction of the thymus funetion fails to show an 
effect on the thjToid gland. While the tlijunus may not bear the 
relation to the thjToid which Halstead suggested, after all liis work 
called attention to the effect of the roentgen rays upon the thjToid 
secretion, and added greatly to the therapeutics of thjToid disease. 

The Pituitary Body and Its Secretion. The work of Marie, 
of Schafer and later of Howell called attention to the hj^iophysis 
cerebri, in the chain of the glands of internal seeretion, as a “ ^itally 
important organ.” It was not, however, until the masterly work of 
Cusliing^ appeared that it was at all appreciated what pathology 
may occur in the pituitary gland, and what clinical and what 
physiological disturbances may follow. There resulted from the 
studies of this gland, as from that of the suprarenal, another addition 
to oiu therapeutic armamentarium. The effect of pituitrin upon the 
gra^dd uterus and upon the relaxed unstriated muscles in general is 
well known. More recently the effect of pituitrin on urinary secre- 
tion has been brought to our attention. A strildng demonstration 
of the effect of pituitrin on diabetes insipidus is presented in the 
following case: A sixteen-year-old girl consulted me on account of 
sleeplessness and of being occasionally mentally confused. In the 
course of the history it was found that the patient had a pobniria, 
passing as much as 5 liters of luine in twenty-four hours. She also 
had polydipsia. This was largely responsible for the sleeplessness. 
After careful investigation a diagnosis of diabetes insipidus was 
made. Pituitrin was given daily and in forty-eight hours the 
m'inar 5 '^ output was reduced to 1^ liters. The intense thirst dis- 
appeared and sleep was natxual. The symptoms were later con- 
trolled by smaller doses given less frequently. The limitations of ' 
this treatment are, of covuse, generally recognized, and yet it is a good 
example of the profound specific effect of a substance elaborated in 
the hjq)ophysis cerebri. In an article in the Quarterly Journal of 
Medicine (April, 1919), Kenneway and Mottram, of the Middlesex 


3 The Results of Thymus Extirpation, Am. Jour. Dis. Children, November, 1919. 
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Hospital, London, -recorded the antidiuretic effect of pituitrin 
subcutaneously injected in normal individuals as well as in those 
having- diabetes insipidus. It.woiUd seem, however, that this obser- 
vation will need further investigation. 

The Pancreas and Its iNTERNAiyiSECRETiON. The role of the 
islands of Langerhans in relation to carbohydrate metabolism, and 
especially the histological changes which take place in diabetes 
mellitus, wa,s first definitely brought to our attention by Opie in 
1900.® Since that time the work upon the pancreas has been 
prodigious and has resulted in a more rational view of the relation of 
diabetes mellitus to the pancreas. McCallum® called attention to 
the actual hypertrophy of the isles in severe cases of diabetes 
mellitus. And later Allen’^’ demonstrated definitely the relation 
between the disease of the pancreas, especially of the isles of Langer- 
hans, and diabetes mellitus, and suggested a rational treatment, 
which Joslin, from a clinical standpoint, subsequently made practi- 
cal. Allen and Joslin’s work is intensely practical and is of real 
value to the clinician. The emphasis which Allen has put upon 
early recognition of physiological disturbance of the isles of Langer- 
hans and prompt definite interference is applicable not only in 
diseases of other organs of the endocrin system, but may be of value 
in those diseases in general whose early symptoms might be easily 
overlooked. 

It would be interesting to speak of the ovaries and their specific 
secretion, of the parathyroids and of other glands of the endocrin 
system, but I shall now direct my remarks more specifically to that 
laboratory work which has led the internist to more rational pro- 
cedures in diseases and disturbances of the thyroid gland. The 
first description of thyroid disturbance by Graves, in 1835, is, of 
course, a matter of history, and the laboratory work winch led to the 
extraction of a substance from sheeps’ thyroid, which when given 
m sufficient dose reproduced the symptoms of Graves’s disease. 
The important place which thyroid extract took as a therapeutic 
measme is well known to all. Very little of value has been added 
to the definite clinical description which characterizes Graves’s 
first paper. I shall refer only to the recent laboratory investigations 
and their bearing upon our present concept of thjToid disturb- 
ances, especially in so far as early diagnosis and the treatment 
therefor is concerned. 

The Disturbance of Basal Metabolism in Hyperthyroidism. ■ 
We are indebted to DuBois® for first successfully calling attention 
to the strildng change which takes place in metabolism in the thyroid 
case. In ffis paper Du Bois says that in a study of the basal metab- 

= Jour. Exper. Med., 1901. 

® Am. Jour. Med, Sc., 1917, cxxjdii, 432. 

’’ Glycosuria and Diabetes, Harvard University Press, 1913. 
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olism in hyperthjToidism it becomes apparent there is an increase 
in metabolism in proportion to the severity of the disease. Very 
severe cases show a metabolism 75 .per cent, or more above the 
average, severe cases 50 per cent, or more, moderately severe and 
mild cases show an increase oHess than 50 per cent., while a few mild 
and several atj^pical cases, or cases in wliich operation has been 
performed, are within normal limits. The degree of tachycardia, 
goitre, exophthalmos and mental irritability are roughly proportional 
to the increased heat production. At least a part of the tachycardia 
is due to the increased metabolism, and perhaps it might be possible 
to reproduce the extreme tachycardia, the cardiac enlargement, 
emaciation and mental irritability if we are able to stimulate the 
metabolism of normal men for twenty hours a day over a period of 
months or of years. 

These observations of DuBois and his conclusions have become 
so generallj'^ recognized that it is now necessary to make metabolism 
observations before a diagnosis of hj^erthjToidism is accepted, or 
at least before a reliable and safe prognosis can be made. It would 
be interesting to note, by a series of investigations, whether the 
basal metabolism is changed in any way in those early cases in which 
the subcutaneous injection of adrenalin seems to develop a so-called 
potential hj'perthjToidism. Studies in metabolism are now being 
made in the cases of so-called effort sjmdrome which may result in 
differentiating these cases definitely from hjTperthjrroid cases or 
which may show that they manifest early sjonptoms of the exoph- 
thalmic goitre syndrome. I am of the opinion that the latter may 
be found the true interpretation, though I believe this is contrary 
to, the opinions of those who have had large opportunity for observa- 
tion in the neuropsychiatric division of the army. 

Barring the slight temporary bogginess of the thjToid, the case 
to which we referred at the beginning of tliis paper, came very near 
corresponding to the neurocirculatory-asthenia sjmdrome instead 
of to that of hyperthyroidism. It will require more definite labora- 
tory and clinical work before this point of differentiation can be 
clarified. 

The Innervation of the Thyroid Gland. This was presented 
in an article by Cannon,® entitled “Conditions Affecting tire Secre- 
tions of the Thyroid Gland,” in which he concluded, after describing 
his methods of observation, that “The nerves distributed to the 
thjToid cells belong to the sympathetic and not to the vagal supply 
and that their effects are not indirect tlirough alterations of blood 
flow : indeed, that they are true secretory nerves. The thyroid gland 
is subject to that division of the nervous system which is brought 
into action in emotional excitement and which causes adrenal secre- 
tion. It is probable, therefore, that the thyroid, like the adrenal, 

“ Boston Med. and Surg. Jour., 1916 civ, S62. 
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has, normally, functions which are performed in times of critical 
emergency. It may be that such an emergency function is an 
exaggerated form of the routine activity of the gland.” Cannon’s 
work has been severely criticized, butit has stimulated research bn 
the innervation of the thyroid and will no doubt result in bringing 
out the real facts, which is, of course, the object of all scientific 
investigation. The latest word on this subject is probably that of 
C. A. Mills,^® in which he affirms the lack of secretive function of the 
sympathetic fibers of the thyroid gland. 

The Isolation in Crystalline Form of an Iodin Compound 
FROM THE Thyroid Gland. In an article by Dr. E. C. Kendell, of 
the Mayo Clinic,^^ he announces the discovery and separation among 
other substances, of a purely crystalline compound containing 
60 per cent, iodin. It appears to be an iodo-di-hydroxy-indol. 
Administration of this substance in a human being produces a rapid 
increase in pulse-rate, gain in vigor and increase in metabolism and 
nervous irritability. Given in excess, toxic sjTnptoms are produced. 
The amount of iodin compound required to produce toxic effect is 
exceedingly small. He believes it plays an important role in the 
production of the symptoms of exophthalmic goitre. Kendell says, 
fm'ther, that in exophthalmic goitre two abnormal conditions exist: 
(a) The secretory capacity of the gland is greatly increased, and (6) 
the reservoir capacity of the gland is greatly- decreased. 

The use of iodin in goitre is a procedure to which our attention 
was called many years ago. The results of Kendell’s work impress 
one very much with Marine and Kimball’s observations, as reported 
in the Archives of Internal Medicine, July, 1918, “The Prevention of 
Simple Goitre in Man.” They had the opportunity of observing 
1080 girls in the Akron public schools, with reference to the effect 
of administering iodin. They concluded (1) that simple goitres 
may be prevented by the administration of small amounts of iodin; 
(2) simple goitres disappear or are markedly decreased by the use of 
a small amount of iodin given internally; (3) there is no danger of 
producing toxic conditions, such as Basedow’s disease; (4) simple 
. goitre is probably the easiest of all known diseases to prevent. 

A Test for Determining “Potential Hyi'erthyroidism.” 
Dr. Emil Goetsch has suggested a unique procedure for determining 
the potential possibilities of the thyroid in the particular individual. 
The principle and procedure of this test are no doubt familiar to all. 
One-half cubic centimeter of 1 to 1000 solution adrenalin is injected 
subcutaneously and subsequent observations are made upon pulse- 
rate, blood-pressure, urinary secretion, blood sugar and objective 
and subjective sjuaptoms. It has served a great purpose in our 
clinic, not only from a diagnostic and prognostic standpoint con- 

Am. Jour. Physiol., October, 1919. 
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cerning tlijToid conditions, but it has increased our interest in 
endocrin disturbances in general. 

By way of improvement in technic we would suggest that the 
administration of the adrenalin be preceded by a preliminary course 
of hypodermics of sterile water. It gives the patient time to be 
accustomed to the hospital, to hj’podermic medication and to the 
routine of close observation. We find the results much more 
reliable when tliis precaution is taken. The effect of adrenalin 
administered in this way and for this purpose, we feel, is subject to a 
niunber of interpretations. At present we believe we can recognize 
two or three rather distinct groups of cases as the result of the 
activating injection. One is a group in which the circulatory 
sjTnptoms — ^tachycardia, palpitation and precordial distress — ^pre- 
dominate; another in which the nervous s.>Tnptoms, such as sub- 
sternal distress, i. e., globus, “internal tremor,” trembling of the 
hands, restlessness and agitation are present, vdth scarcely any 
acceleration of the pulse-rate. And a third group, in which only 
disturbance of the carbohydrate metabolism occurs, as evidenced 
t>y hyperglycemia and mild glycosuria as the leading factors. In 
the case of the first patient whose liistory I presented the Goetsch 
test was negative in so far as an increase of the circulatory and 
nervous disturbances was concerned, but sugar was found in the 
mine, and a sugar tolerance test also produced a glycosuria and a 
hjTperglycemia. When the patient was not, under the effect of 
adrenahn there was no hjTperglycemia. 

We are of the opinion that many points will have to be cleared up 
before the full significance of the Goetsch test will be Imovm. May 
it not be possible that with the Goetsch test we might find there is 
a stage in the comse of the hj^ierthyroid eondition, even preceding 
that of appreeiably increased metabolism, in whieh the Goetsch 
test might be positive, and thus warn us of what is about to take 
place? 

Enough has been said to justify the claim that we are in possession 
at present of data from the laboratory whieh has greatly stimulated 
our interest and increased om ability to recognize and diagnose 
early endocrin distmbances. It must be concluded that the internist 
who is in possession of the data to which meager reference has 
already been made should now be in a position to recognize the first 
alteration of function which points to distmbance or disease of the 
endocrin system, and should forestall by prophylactic measmes the 
impending disaster. In the case of the thyroid, for example, where 
there is evident hj’pertrophy, one’s attention should, of course, be 
called at once to the possibility of early sjmptoms of Graves’s 
disease; but when there is no apparent hypertrophy the slightest 
symptom should receive careful consideratioD. 

It is not the purpose of this paper to go into the details of the 
symptomatology, such as the definite .loss of weight in spite of 
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unimpaired appetite, the increased amount of energy discharged, 
the physical and mental restlessness, the tremor, the loss of vascular 
tone, the acceleration of the pulse-rate and the so-called internal 
tremor to which the thyroid patient so frequently refers. It is 
intended rather to call attention to very early functional changes 
which may be recognized by certain tests, showing an unbalanced 
endocrin system. If these changes are taken at their face value 
and early treatment instituted the results in many cases would no 
doubt be different. Medical treatment would be more effective 
and the surgeon and roentgenologist would not need to be called so 
frequently as they are at present. This I believe to be especially 
true in so far as the thyroid gland is concerned. 

In a paper by Dr. John H. Musser, read in Chicago in 1911, on 
Problems in the Treatment of Exophthalmic Goitre,’” he says in his 
conclusions: “Finally, my conviction is that the surgeon does too 
much and the internist too little in the treatment of goitre.” This 
was probably the last paper Dr. Musser read. With our present 
knowledge we would no doubt say, in addition to what Dr. Musser 
has said, that the internist besides doing “too little” does it too 
late. Nothing will clear up the goitre problem more satisfactorily 
and promise better therapeutic results than prompt recognition and 
establishment of early, definite and earnest treatment. Under such 
conditions a large proportion of cases will no doubt get well with 
so-called medical treatment. The fact, of course, must never be lost 
sight of that any pathology of the thyroid gland should receive the 
same consideration that similar pathology does in other parts of the 
body, with this difference, however: The far-reaching effect of sud- 
denly disturbing thyroid secretion must always be kept in mind. If a 
cyst is present, or an adenoma, or a malignant neoplasm, it should 
be considered along the well-estabhshed lines which such pathology 
receives when it occurs in other parts of the body. And on account 
of our lack of Imowledge of the etiology of exophthalmic goitre there 
must be no varying from the general principles which obtain in the 
treatment of any disease. Particularly is this true of the chronic 
infections due to local foci and of the acute general infections. We 
could all no doubt cite instances of the apparently very close rela- 
tion of thyroid disturbances to diseased tonsils, infected sinuses or 
abscessed teeth. Unquestionably these conditions should all be 
taken care of on the basis of their own pathology, whether there is 
thjToid distiubance or not. This means, therefore, that siugerj'^ has 
a large field in diseases of the endocrin system, and especially in 
diseases of the thyroid. 

In speaking of medical treatment, on accoimt of the pecuhar 
indmdual phases which each case may represent, it is best only to 
mention the principles' upon which it is based. It is based upon the 
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principles established by those investigators to whom reference has 
been made. The disturbance of function of that nervous mechanism 
which Cannon, Mills and others have described must be controlled. 
Tliis means rest in varjdng degrees. It may mean, also, very active 
medication, such as nerve sedatives — ^the bromides for example. 
The loss in weight which Du Bois has explained must be overcome. 
This means abundance of food — ^indeed, forced feeding. The dis- 
turbance of a certain secretion to which Marine and Kimball have 
called attention must be balanced by careful medication. This 
means measures to forestall or to correct a changed secretion. No 
one up to this day has better outlined a course of treatment, especi- 
ally in so far as rest and forced feeding is concerned, than has Dr. S. 
Weir Mitchell in his plan of the rest treatment. The possibilities 
of restoring nerve fimction, mental balance and loss of weight by the 
proper application of the principles laid down bj’^ IVIitchell is recog- 
nized by all. One need only read hlitchell’s little book entitled 
Fat and Blood to get a definite outline and aU the details of the rest 
treatment. It is especially applicable in tlie incipient and early 
cases of thyroid disturbance. The rest and feeding must be pro- 
longed until the results are obtained and securely held. 

The late Dr.Taneway, in discussing a collection of papers referring 
to thjToid conditions and the various treatments therefor, said; 
“ I have seen that sjnnptoms when recognized early permit of success- 
ful medical treatment in spite of tlie fact tliat for the patients studied 
nowadays in hospitals surgery is usually necessary. One of the 
reasons for difference of opinion between surgical and medical men 
is that we tend more and more to treat our patients in the hospital 
(where they arrive late). In private patients who will early cooper- 
ate, however, the medical man may accomplish cures wliich are 
permanent. Such patients must be carefully selected and more 
carefully managed.^® 

This brings us to the crux of tlie goitre question in so far as 
the treatment of all cases in whatever stage is concerned. It is the 
proper selection of cases, or rather tlie proper selection of the 
treatment, for the particular individual patient. Unfortunately, 
patients do not usually consult a physician in the early stage to which 
attention has been called. Prophylactic treatment is not always 
applicable. Yet patients must be cared for at whatever stage they 
present themselves. Early in my medical practice I determined, 
upon a classification of goitre patients which has been very helpful 
to me, and which up to the present I have not seen fit to abandon. 
It furnishes a rather satisfactory working basis for the determination 
of the proper treatment in the individual patient. It does not pre- 
clude any classification, thus far suggested, of diseases of tlie thjrroid 
gland based upon demonstrable and well-recognized patliology. 

Janeway, T. C.: Boston Med. and Surg. Jour., 1916, clxxv, 685. 
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Patients having disease or disturbance of the thjToid gland are 
divided into four groups: 

Group 1. Those patients having hyper- or hj^pothyroidism with- 
out any apparent pathological change in the gland. No change in 
the size or shape of the thyroid is demonstrable physically. These 
may be early cases in which later pathology will become manifest, 
or they may be well-advanced cases nith no pathology of the glands. 
If one is keen in recognizing the early symptoms of thyroid dis- 
turbance this class may be large. The symptom-complex, however, 
is often remarkably definite if one will go after it. At other times 
a study of the basal metabolism and possibly the application of 
the before-mentioned Goetsch test may be necessary to confirm the 
suspicion. The treatment in these cases is definitely medical. I 
do not know of any attempts of treatment by roentgen ray in these 
cases, unless it be in those cases in which the thymus gland is 
enlarged. Surgery is not necessary. 

Group 2. Those patients having an enlargement of the thyroid 
but in which from the age of the patient and the absence of certain 
symptoms the diagnosis of adolescent goitre may be made. It 
occurs in young girls about the time of the establishment of the 
menstrual period. It may also occur in boys at the age of puberty. 
The enlargement is usually temporary. There are, of course, 
notable exceptions. If any definite treatment is necessary it is 
medical. Usually time and careful prophylactic measures may 
prevent the hyperthyroid syndrome. The iodides in small doses 
or small doses of thyroid extract may be advisable. One of my 
cases was a notable exception: A young girl was brought to me at 
the age of twelve with a slightly enlarged thyroid. It had been 
noticed for about four years, or since she was eight years old. Advice 
had already been given that it was an adolescent goitre and would 
hkely disappear in due time. There was no reason at that time for 
advising anything to the contrary, as there were no symptoms. 
The tonsils were diseased and removed mthout any untoward 
symptoms. Definite prophylactic treatment was instituted. "When 
the periods came on at the age of fourteen there was no change in 
the size of the gland, but at the end of two years it was larger. No 
sjTnptoms of hyperthyroidism were notieed, but the patient wished 
a lobectomy for cosmetic purposes if for nothing else. A partial 
lobectomy was done under local anesthesia. The right lobe and the 
istlnnus were removed. It proved to be a parenchyunatous hyper- 
plasia. Witliin a year of the operation the remaining lobe enlarged 
rapidly and symptoms of hyperthyroidism were noted. A second 
operation was considered, but finally it was decided to apply roent- 
gen rays. After eighteen applications by Dr. Russell li. Boggs 
the swelling had about disappeared. This was tlrree years ago. 
The patient lost her symptoms and seemed well. She has since 
been in college and has done heavy^^ work; she had an operation for 
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appendicitis and is living a normal life. The neck is now normal 
and there are no symptoms. This is undoubtedly an exceptional 
case, for among a large number of this gi’oup of cases this is the only- 
one that seemed to require other than medical care. Most of these 
patients acquire a normal thjT’oid after the menstrual periods are 
fully established. On account of this it is extremely difficult to 
estimate the real value of any treatment which may be instituted. 

Group 3. Those patients having an enlarged thjToid with a 
definite hyperthyroidism active or at times potential. The enlarge- 
ment may be due to a hjqierplasia of a parenchjnnatous type (true 
Graves’s disease), or it may be a colloid goitre, a cyst, an adenoma 
or any combination of these conditions. This is a group of patients 
in which the course of treatment is occasionally extremely difficult 
to decide upon. It depends largely upon the stage of the disease 
or condition present at the very time the patient is seeldng advice. 
Two principles must be kept in mind: (1) Any pathology of the 
thyroid should receive the same prompt consideration! as similar 
pathology does elsewhere in the body. If the indications are for 
surgery it should be undertaken; if for roentgen rays the same 
obtains. More will be said of tliis when discussing group four. 
(2) Due regard must be given to the stage, or degree, of secretion 
of the thyroid gland, determined by its effect upon the general health 
of the patient, before deciding upon any course of treatment. In 
toxic goitres of extreme degree and in true exophthalmic goitres 
medical treatment may be the only safe treatment at first, and may 
be a necessary preliminary to later siurgical or roentgen-ray treat- 
ment. If, after a successful course of medical treatment, -the 
thyroid gland still presents such pathology as would ordinarily 
require surgical interference, surgery should be undertaken promptly, 
b^ore there is a recurrence of disturbed function. 

In certain cases the intoxication may have reached such a stage 
that medical treatment, i. e., physical and mental rest, abundance 
of food, support of the circulation and nerve sedatives, however 
carefully prescribed, will not bring about such amelioration as to 
make an operation a safe procedure. Under such circumstances it 
may still be safe to use roentgen-ray treatment, either as a pre- 
liminary to operation or without any thought of a subsequent 
operation. In these cases roentgen-ray treatment has been most 
satisfactory. In several cases where it was begun only as a pre- 
liminary treatment the results were so satisfactory that it was 
continued until the symptoms subsided and the swelling practically 
disappeared. Of course, there are occasionally fulminating cases 
which run a rapid course and for which no treatment; however care- 
fully planned, is of any avail. One such case seen some years ago 
was most remarkable. The patient was a child’s nmse. ’ She 
had charge of two cloildren in a family. Both contracted scarlet 
fever and died violent deaths witliin a week on account of Iddney 
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complications associated with uremic convulsions. The nurse, who 
was very much attached to the children, harbored the idea that she 
was directly responsible for bringing about the contagion. She 
could not be comdnced to the contrary and brooded continually. 
She had previously been perfectly well. Her pulse became rapid, 
the thyroid gland enlarged, the eyes protruded and tremor deve- 
loped. The diagnosis was evident. Notwithstanding every care 
she became delirious, later comatose and died. The whole course of 
the disease was run in just two weeks. It will be seen that in group 
3 the success of any treatment is largely dependent upon the proper 
selection of cases. The problem is practically the same as it is in 
gastric and duodenal ulcer. There are some patients who will get 
well with medical treatment and remain permanently well, while 
there are conditions in others which will interfere with recovery 
until surgery is undertaken, or roentgen rays are applied, and finally 
there are those who will not recover with any treatment. These 
are the fulminating cases, or the neglected chronic cases with 
definite vascular or nervous disturbances. 

Group 4. Those patients having definite pathology"of the thyroid, 
enlargement without any disturbances of thyroid function. This 
group includes malignant tumors, such as carcinomata, also the 
so-called “simple” goitres, or colloid growths, as well as the adeno- 
mata and cysts, and inflammatory reactions due to tubercular, luetic 
or other infections. They really have no disturbance of internal 
secretion, but may be potential cases. These are imperatively 
surgical conditions, especially when malignant or when producing 
pressure symptoms interfering with breathing or swallowing. Cer- 
tain of these conditions, such as the adenomata and colloid goitres, 
yield satisfactorily to roentgen-ray treatment, which under certain 
circumstances may be preferable, but in emei’gency surgery is 
imperative. 

By following such a grouping of patients as just described I have 
been able to advise more definitely as to the line of procedure in 
disease of the thyroid gland. There are, of course, border-line cases, 
but this occurs in any classification. 

The first group includes strictly medical cases; the second group 
may need nothing but prophylactic care and extremely careful 
medication ; when they need more they are already in the third group ; 
the third gi’oup may be medical for a time and later surgical or roent- 
gen ray or both; the fourth group is surgical always, but may present 
an enticing field for roentgen-ray investigation. 

The physician who has only one treatment, be it medical, surgical 
or roentgen ray, either sees only one class of cases or fails to recognize 
a large class which might be successfully treated otherndse. While 
I would prefer to have the surgeon and the roentgenologist settle 
their own differences, if there are any, on this question, as an inter- 
nist I feel it my duty to express an opinion. The internist usually 
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sees the cases first, no difference what stage of the disease may be 
presented. If medical treatment is not indicated, or if medical 
treatment has failed, or under certain circiunstances if it has suc- 
ceeded, he should be immediately in touch ^^^th the surgeon or the 
roentgenologist, or both. If he is as familiar with his case as he 
should be, he wall go into such a consultation wath pretty definite 
convictions. From my owoi experience I w'ould say as between 
surgery and roentgen ray, that tlie former has a far larger field of 
application, and in skilful hands is comparatively safe. It has the 
added advantage of furnishing definite information, in that the 
tissue removed may be studied and the nature of the pathologj'^ 
determined. This is of the utmost importance for the futme con- 
duct of the case. The roentgenologist is necessarily frequently not 
altogether sure of the condition wdth wdiich he is dealing. 

The results of operative treatment are sometimes immediate, 
so that the patient is able in a short time to return to his usual life 
or occupation. On the other hand, the roentgen-ray treatment 
presents some advantages wdiich cannot be passed by and which 
appeal to one very strongly. It is comparatively without danger: 
it leaves no scar; it is pairJess and gives very little inconvenience; 
if it is unsuccessful, surgery may be undertaken with possibly less 
risk.^< 

The absolute safety of the procedure may be questioned. May 
it not be possible by roentgen ray to destroy the function of the 
gland entirely, as happens in the radiation of the ovaries, and 
produce a mjocedema? The surgeon from the time he entered this 
field has been reminded of the dangers of remo\dng too much 
glandular substance, and there are records of unfortunate results. 
^Vhat assurance has the roentgenologist that he may not have s imil ar 
experiences? These are some of the questions which concern the 
internist especially. 

In conclusion the following summary might be offered: 

1. Exophthalmic goitre, or hjqierthjToidism from other causes, 
should be recognized early and treated promptlj’-, on lines specified. 

2. The earlier it is recognized the more likely medical treatment 
will be sufficient and give permanent results. 

3. The neglected cases, or the cases having definite pathology 
besides, are likely to require smgery or roentgen ray, or both.. 
In this is included treatment with radium. 

4. The roentgen-ray treatment of the enlarged thjToid presents 
most attractive advantages, but the indications for its use do not 
seem so definite yet, and the results are not so certain. 

5. In hjqierthjToidism the roentgenologist and the surgeon at 
best can only break through a vicious circle for which the internist 
may or may not have been responsible. 

Malcolm Seymour: The advantages of Roentgen-ray Treatment, Boston Med. 
and Surg. Jour., 1916, clxxv, 568. 
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HUMAN ARTERIOSCLEROSIS: SOME REMARKS CONCERNING 
ITS ETIOLOGY AND SYMPTOMATOLOGY. 

By George William Norris, B.A,, M.D,, 

ASSISTANT PROFESSOR OP MEDICINE IN THE UNIVERSITY OP PENNSYLVANIA; PHYSICIAN 
TO THE PENNSYLVANIA HOSPITAL; ASSISTANT PHYSICIAN TO THE UNIVERSITY 
hospital; PELLOW op the college OP PHYSICIANS OF PHILADELPHIA. 

Etiology. Arteriosclerosis is another term for aging. It means 
that the vascular domain, especially the arterial portion, and 
also other tissue cells, are wearing out. There are some factors 
which we feel certain, and others which we suspect, speed up this 
aging process, yet in most instances we do not know the exact 
modus operandi. Among the factors which play an active part we 
find (1) the wear and tear of life, (2) infectious processes, (3) intoxi- 
cations, (4) mechanical strain. The relative importance of these 
factors doubtless varies in individual cases, as does their relative 
importance, in the opinion of many observers who have given 
thought to the subject. 

1. The Wear and Tear . of Life. It is easy to grasp what is meant 
by tliis title. It is very difficult, if not impossible, in the present 
state of our knowledge, to accurately explain the concrete sequence 
of causes and events. 

Our first thought, perhaps, suggests heredity. We know that 
certain organisms and machines are more enduring than others; 
more capable of adjustment to surrounding circumstances and more 
resistant to certain types of strain. But, unfortunately, we often 
cannot assign the reason, nor do we know the exact nature of the 
strain. The influence of heredity is quite as impossible to explain 
as is growth and longevity in different species of animals. Why does 
the swan live so much longer than the sparrow or the elephant than 
the mouse? Why do some individuals live to a ripe old age, ha\dng 
passed through hardships, physical strain, infectious disease, 
exogenous intoxications and severe trauma, while others succumb 
early and easily? 

Oliver Wendell Holmes on being asked how a man should proceed 
in order to live to the age of seventy years, replied that he should 
pick his ancestors for one hundred years before he was born. 

It is easy to show by mathematical formula the enormous and 
inereasing strain to which the heart and arteries are subjected. Also 
that these strains may be and often are much enhanced by habits 
of life, such as severe muscular effort, and by causes such as clironic 
arterial hjqjertension. But, again, this leads us once more into the 
maze. Why the difference in individuals? 

Some things, however, it appears do exercise profound effects. 
It is agreed that the modern high-tension life, kept under the spur 
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ambition and competition, with inadequate mental relaxation 
and with insufficient physical exercise, which helps to redistribute 
blood and relieve congested vascular areas, does much to produce 
arteriosclerotic changes. 

2. Infections Diseases. Ithasbeensaid, with truth, that "Venus 
loves the arteries.” One of the definite advances of our knowledge 
within recent j^ears has been the frequency with which syphilis 
produces disease of the aorta. It appears that although the involve- 
ment of this vessel is a frequent if not constant, as well as an early 
lesion, its sjunptoms rarely manifest themselves with obtrusiveness 
for sixteen years. As an illustration of this the army experienee 
maj" be quoted. Out of 1,000,000 men examined 11,562 were 
rejected for cardiovascular diseases, and among these only 20 men 
were found to have aortic aneurysm; even aortic insufficiency of 
luetic origin was not common. With sjqihilis as a known, important 
factor of arterial disease, and with the current estimate that about 
15 per cent, of our population has been thus infected, many cases 
of arteriosclerosis are accounted for. Other infeetions, such as 
typhoid fever and tuberculosis, may also be held accountable for 
some cases. In addition to the clinical e^^dence, aortic atheroma 
has been produced by the experimental injection of various patho- 
genic bacteria in animals. Focal infections doubtless also play a 
role. 

3. Intoxications. Lead, alcohol and tobacco are regarded as 
potent factors. In regard to the former there can be no question. 
Lead may act (o) directly upon the bloodvessels or indirectly 
through the production of (5) nephritis and (c) gout. The role of 
alcohol is more in doubt, and difficult to evaluate, owing to the 
coincident presence of other causes. As an important, etiological 
factor alcohol per se has certainly lost caste in recent years. Perhaps 
our great national experiment may in the future throw light on this 
subject. Tobacco establishes a far better claim as a noxious agent 
than alcohol. Experimentally the injeetion of nicotin in small 
quantities increases the secretion of epineplu’in. Arterial lesions 
are readily produced by the injection of nicotin, and blood-pressure 
changes can easily be demonstrated in human beings. In a certain 
type of arteriosclerosis, thrombo-angeitis obliterans, a Jewish 
heredity, and the cigarette have been especially incriminated. 
And yet when one considers the number of heavy users of tobaceo 
who live to old age, one wonders how great a role tobacco plays. 

4. Mechanical Factors. Arterial hjqiertension, often associated 
with nepliritis, justly receives credit for many cases of arteriosclerosis. 
This may be more or less localized, as in the aorta and braehial 
arteries of the laborer, or in the cerebral sclerosis of the man who 
works vdth his brain. As a rule, however, the process is more 
generalized, although the heart or the brain may be the chief point 
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of attack. As Osier has said, “The tragedies of life are largely 
arterial.” 

5. Chemical Factors. The whole trend of modern medicine is 
toward chemistry. Is it not natural to turn to chemistry as an 
explanation of oiu* riddle? 

(а) Auto-Intoxication. Metchnikoff’s conception of arterioscle- 
rosis as a result of “auto-intoxication,” due to production and 
absorption of poisonous products, putrefactive in character and 
arising from the intestinal flora, has attracted much attention. 
While the possibility of this hypothesis in some cases cannot be 
denied it certainly has not been proved to be a constant or even 
frequent factor. 

(б) Internal Secretions. Attempts have been made to show that 
arterial hypertension and vascular disease may result from disturb- 
ance of the internal secretions. We know that the medullary part 
of the adrenal gland and the infundibular portion of the pituitary 
are potent vasoconstrictors. Arterial lesions are readily produced 
experimentally by the injection of epinephrin, although they differ 
in type from hmnan arteriosclerosis. Mueh stress has been laid 
upon epinephrin as a factor in the causation of arteriosclerosis, it 
being believed that it acts chiefly by its effect on the vasa vasorum. 
Contraction or occlusion of these vessels would naturally impair 
the nutrition and resistance of the arteries. In some clinical cases 
of arteriosclerosis, disease of the vasa vasorum is the only change 
demonstrable. Such lesions may produce both intimal and medial 
necrosis. (Cowan.) Degenerative disease of the adrenal glands, as 
seen in Addison’s disease, is associated with hjqiotension; but this 
line of reasoning apparently leads us astray, since the adrenal glands 
are, it appears, only emergency organs which are not concerned 
in the normal maintenance of blood-pressure, and an increased 
epinephrinemia cannot be shown to exist in chronic hypertensive 
disease. It is possible, of course, that an individual living under 
continued high tension, with periods of excitement and strain, may 
suffer some arterial damage from this cause, but that it is much of 
a factor cannot be maintained. 

Again, the secretion of the thyroid gland exerts a marked influence 
upon the circulation, greatly increasing the work of the heart, the 
rate of blood flow and dilating the peripheral vessels. Arterial 
thickening is a pronounced feature in long-standing cases, as is also 
cardiac hypertrophy. It has been suggested that an excessive 
protein diet acts through its effect upon the thjToid gland. It 
being pointed out that the plethoric gourmand presents many 
sjTnptoms similar to those of h.’^qierth^Toidism, such as flushing, a 
sensation of warmth, palpitation, nervous irritability, increased 
blood-pressure, etc. (Sajous.) There also appears to be an inter- 
relation between the ovaries and other glands of internal secretion. 
Vasomotor disturbances are common at the time of the menopause. 



SIS NORRIS: HUMAN ARTERIOSCLEROSIS 

and arterial lij^pertension is often first manifested at this time. 
These and many other thoughts along this line are suggestive and 
interesting, but largely speculative and not explanatory of the basic 
cause of arteriosclerosis. 

(c) Protein Metaholism. If then the chemistry which we speak 
of as endoerinology fails to solve the riddle of arteriosclerosis, can 
we turn to a more fruitful field, that of metabolic chemistry? In 
this domain we are equally at a loss for an answer. It is probable 
that certain products resulting from tlie digestion of protein or the 
products of metabolic acti\dty — protein catabolism —may exercise 
deleterious effects upon tlie vascular sj^stem, but experimentally the 
products of hydrolysis and amine formation from protein are dilators 
of vaseular structures. As an example, histidin, one of the common 
amino-acids, may be mentioned. Of course, it does not follow 
that only vasoconstrictors can produce arterial damage. Arterial 
lesions can be produced ex'perimentally by the injection of toxins 
or epinephrin even if a rise of blood-pressure is prevented by the 
simultaneous injection of the nitrites. Clinieally, it seems estab- 
lished that overindulgence in food, especially protein food, has 
deleterious results. Certainly, the withdrawal of proteins and the 
restriction of food generally to the point at wliich only the nutritive 
needs are supplied is often followed by a great ameliorization, if not 
an actual disappearance, of hj'pertensive symptoms. 

SYMPTOMATOLOGY. 

Bearing in mind the fact that arteriosclerosis is a general disease 
affecting not only the circulatory system, but probably also other 
tissues as well, it is not surprising to find that its sjmptoms may be 
practieally coextensive with the ailments which flesh is heir to. 
It is equally obvious, inasmuch as arteriosclerosis is a normal 
biological development, wliich may begin at any age, that the early 
manifestations may be slight, vague, ill-defined and diffieult to 
evaluate. 

Many cases diagnosticated as indigestion, biliousness, neuralgia, 
neurasthenia, asthma, bronchitis are in reality the early manifesta- 
tions of arterial disease. It is well to be skeptical regarding what 
appear to be purely functional derangements without demonstrable 
cause in individuals past middle life. It was doubtless with this 
or a kindred thought in mind that the following advice was offered 
by an experienced practitioner: “When the patient complains of 
his stomach, examine the heart; when he complains of his heart, 
examine the stomach.” It is hardly necessary to recall the number 
of sudden deaths attributed to “acute indigestion.” 

It would profit but little to enumerate in extenso all the different 
symptoms which arteriosclerosis may occasion, blit a few phases 
may perhaps merit allusion. 
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As is well known, sclerosis of the arteries is nearly always general, 
yet in a given case certain organs or systems are the chief sufferers. 
It is customary, therefore, to class the cases as (1) cardiac, (2) renal, 
(3) cerebral, (4) peripheral, (5) abdominal, (6) nervous. In each 
instance symptoms may arise as a result of spasm, diminution in 
caliber, thrombosis or rupture of a given vessel. Such sjunptoms 
are usually but not always brought on when an extra demand for 
blood, either locally or in other areas of the body, exists. Thus in 
the cardiac type one has as subgroups those in which (a) myocardial, 
(6) valvular and (c) coronary lesions and symptoms predominate 
the picture. In the renal group one finds (a) cases associated with 
the contracted kidney and often with very marked secondary 
vascular changes resulting from toxemia and hypertension, and (6) 
those cases which show the true red, beefy sclerotic Iddney and often 
exhibiting few if any Urinary symptoms. In the cerebral type one 
finds not only a loss of mental elasticity, an inability to concentrate 
attention or to enjoy things that once made an appeal; but also 
psychasthenic manifestations, vagaries of conduct or outbursts of 
excitement in people who had previously steered a straight course 
and kept an even keel. One also encounterers amnesias and 
temporary failure, either partial or complete, of vision, hearing or 
consciousness; also aphasias. 

The peripheral type is chiefly exemplified by vascular spasm, 
intermittent claudication, spontaneous cramps, neuritic pain as in 
erythromelalgia, localized gangrene, etc. 

We must speak with less assurance regarding the abdominal type. 
Most often one sees flatulent indigestion simulating cholelithiasis 
or ulcer. The latter may actually exist as a result of localized 
endarteritis. A special type of angina, angina abdominis, has been 
described. 

Finally, in the nervous group one finds vertigo and even convul- 
sions epileptiform in character. Such convulsions occurring in 
individuals past middle life, in the absence of syphilis, lead and 
uremia, usually have an arteriosclerotic basis. 

Arteriosclerosis may occur in infants, and when one takes the 
trouble to look for it, it is not infrequently found in young adults 
who may at the time show no vascular symptoms The sjunptoms in 
these cases usually do not appear until arterial h 3 q)ertension becomes 
an added factor, and this, in many instances, may be years after the 
peripheral arteries first show definite thickening. 

But according to the modern conception, as has already been 
stated, arteriosclerosis is a general disease; general, not only in its 
arterial distribution but also in the fact that all the tissues of the 
body may show the effects of the disease even independently of the 
disturbances which result from a diminished blood suppljL In 
other words, the chemical changes which cause vascular disease affect 
other tissue cells directly, just as they do the arterial walls. 
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Hence much attention lias been focussed upon a so-called “pre- 
sclei’otic” stage. Only after tliis stage has advanced vdll one be 
able to demonstrate arterial changes. Still later, as the case 
progresses, definite evidences of circulatory, renal or cerebral failure, 
or a terminal infection, will appear upon the scene. In the first 
stage various and often ill-defined phenomena make their appear- 
ance. 

The earliest stage is always difficult, sometimes impossible of 
recognition. Generally, one notes what appear to be a beginning 
loss of bodily \dgor, resistance to strain, or to infection, either with 
or without what appear to be slight functional derangements, involv- 
ing the digestive, circulatory, renal or nervous systems. Sometimes 
the only noticeable changes are those of the skin, which becomes 
dry, vTinlded and atonic, with a diminished sebaceous acti^^ty, a 
tendency to chap, and suggests a possible hjTpothjToidism. Or 
perhaps the patient may simply show an apparently causeless 
anemia. 

There is in the minds of many much confusion between arterial 
hj^ertension and arteriosclerosis. Indeed, the terms are unfortu- 
nately sometimes used interchangeably. Of course, tlie two 
conditions are often simultaneously present and prolonged hj'per- 
tension often leads to arteriosclerosis. But that the reverse is true 
appears more than doubtful. (1) To begin vdth we are confronted 
ndth the great senile group whose arteries may be like pipe-stems 
but whose pressures are practically normal; (2) we have the large 
group of hypertensive cases in whom the increased pressure begins ' 
in middle life, is maintained at a very high level and precedes by 
many years the appearance of demonstrable arterial tliickening; 
(3) it is not conceivable that a splanchnic vascular spasm can be 
maintained over months and years of life, especially vdthout pro- 
ducing more local intra-abdominal distiubances than is the case, 
to say nothing of the fact that splanchnic sclerosis is but rarely 
demonstrable at autopsy. 

In conclusion, it seems that clinical arteriosclerosis may simply 
be an involutional process, a part and parcel of aging; or it may be 
mechanical or toxic in origin. Just how this involutional process is 
brought about we are not in a position to state. But it seems more 
than likely that it vdll ultimately be sho^vn to be the result of 
chemical changes associated with tlie bodily metabolism, which exert 
their effects upon the individual \dsceral, vascular and somatic cells, 
either directly or through the mediation of the ductless glands. 



rOX; ARTERIOSCLEROSIS IN VHU) ANIMALS > 821 


ARTERIOSCLEROSIS IN WILD ANIMALS.^ 

By Herbert Fox, M.D., 

DIEECTOR, LABORATORY OF COMPARATIVE PATHOLOGY, PHILADELPHIA ZOOLOGICAL 

GARDEN. 


The study reported here is a part of a general scheme of the 
Laboratory of Comparative Pathology at the Philadelphia Zoological 
Garden to place on record a review of the lesions found among the 
animals at the autopsy table, thus attempting to fulfil the objects 
of the collection, so aptly put in a quotation from Bacon’s “New 
Atlantis,” that we have upon our walls: “We have also parks and 
enclosures of all sorts, of beasts and birds, which we use not only for 
views and rareness, but likewise for dissections and trials, that 
thereby we may take light what may be wrought upon the body 
of man.” The subject of vascular disease was taken up as the 
first step in a study of the cardiorenal system and has led to 
some interesting observations. The morbid processes covered in 
this report include only those described in human pathology 
today as productive endarteritis and degenerative arteritis or 
arteriosclerosis; it will be called angeitis as a collective term. 
Among the animals domesticated by man these lesions have received 
scanty attention, possibly because their association with other 
lesions is not pronoimced, but mostly because they are relatively 
rare. An accepted standard text-book, Hutyra and Marek, treats 
the subject casually, laying greater stress upon the varieties caused 
by parasites, while Zinserling questions whether arteriosclerosis, like 
that seen in the human being, ever occurs in the horse. Another 
author has observed it in heavily worked draught horses. Arterio- 
sclerosis has also been seen in dogs, and KoUisch states that the 
essential pathology is the same. The incidence among domesti- 
cated animals, as a whole, is not available, but it must be low. How- 
ever, the occurrence of angeitis among wild animals is lUcewise not 
great, for we present the result of an analysis of 5464 autopsies, 
among which only 86 cases were discovered, that is about 1.5 per 
cent. The distribution of these cases is as follows: 

Mammals autopsied, 1806; angeitis, 33 or 1.8 per cent.; birds 
autopsied, 3571; angeitis, 53 or 1.4 per cent.; all others autopsied, 
87; angeitis, 0. 

Before going on witli the consideration of the features of these 
groups and lesions, it might be well to consider for a space a few 
general facts concerning the similarities and differences among man, 
lower mammals and birds. In so far as the gross anatomy of mam- 


' This is a preliminary report upon the subject, the first step in the larger field 
of cardio-vasculo-renal pathologj'. It was read before the College of Physicians, ■ 
Philadelphia, February 4, 1920. 
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mals as a class is concerned there are relatively few differences, the 
cardiovascular structures being built upon the same general plan 
and the physiology being verj-^ similar. The minute structure is 
likewise much of the same kind, the elastic tissues being, however, 
rather more abundant in tlie lowest mammals. The physiology of 
birds, however, must be constructed on a somewhat different plan, 
because their anatotny is quite different and their habits require a 
mechanism to control the distribution of strain on the cardiopul- 
monary system. As a class birds are, per size, oversupplied with ' 
heart and vessels, especially the trident-lilve group of arteries at tlie 
base of the heart. This may be in the nature of a reservoir or as a 
part of the pressure-regulating mechanism. The heart and the 
origin of the three great vessels lie more free in the thorax, and they 
lack the support of the well-organized mediastinal tissue seen in 
mammalia. Great air sacs communicating with the lungs and 
bones, surround this central system, which must therefore require 
adjustment when the birds fly high and low, dive or rise. These air 
sacs are present also in the abdomen and pelvis. I am unaware 
of any studies showing the operation of this mechanism or tlie seat 
of its control, and mention is only made to show tliat instead of a 
tissue pressure of more or less stability, as in mammals, there is a 
variable air-pressure in Aves. The physiological circulation of the 
blood, while subject, of course, to anatomical variations, is really 
much the same as in mammals. Microscopically a difference exists 
in the walls of the bloodvessels, fibro-elastic tissue being more 
prominent than in mammals, apparently at the expense of muscle 
fibers; perhaps upon this may depend some of ^e pathological 
differences. Birds have a temperature considerably higher than 
mammals, in some genera rising as high as 112° F.; a few genera 
seem to be poikilothermous. There is nothing at hand to show that 
the cardiovascular control is othemdse than is Imown for the human 
being. The hypophysis, adrenal and thyroid, by some thought to 
be essential to control of the vessels, are larger on the average in 
animals whose habits demand severe or prolonged muscular effort. 
For this statement I have no measurements or weights, but it is 
a matter of daily observation at autopsies on cats, dogs, eagles on 
the one hand, and lemures, rodents and parrots on the other hand. 

In the bird the adrenal cortex is distributed with nervous tissue, 
through the body, the. medulla being bare as a yellowish-brown mass, 
lying at the upper pole of the kidney beside, the sexual organ. 

If to these anatomical differences between mammals and birds 
and the variations of habits and habitats among both classes one 
adds the element of captivity, it will be at once apparent there is a 
very great number of variables, so great that one hesitates to draw 
conclusions. All that can be done is to point out certain more or less 
obvious groups of facts, in hope that other later observations will 
piece them aU together. 
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The effects of captivity, including unnatural food and tlie absence 
of the chase, are very difi&cult to evaluate. "While every attempt is 
made at the Garden to approximate natural food, it is obvious that 
this must be incomplete and that gastro-intestinal pathology is 
inevitable. As a matter of fact it is the most important factor to 
be dealt with in zoological collections. The question of senility, 
natural and induced by captivity, has been mentioned in several 
connections with animal pathology, but its effect is as yet unsettled. 

The division into proliferative and degenerative angeitis may be 
open to some objection, but as the etiology of neither condition is 
settled, it is fair to consider under the former those changes which 
carry out the picture of the thrombo-angeitis proliferans or endo- 
arteritis obliterans. It happens that in our study five instances were 
discovered affecting vessels in or near frank inflammatory processes. 
The animals afifected vdtli this productive process were three birds, a 
rodent and an elephant. In the case of two birds and the rodent 
the process was associated with chronic intestinal lesions, while in 
the elephant it was found as an endarteritis obliterans in large 
vessels of tlie lung of chronic pulmonary tuberculosis occurring in 
this animal. 

Degenerative angeitis, arteriosclerosis, was observed in thirty-one 
mammals, the orders Primates, Carnivora, Marsupialia and Ungu- 
lata being represented, while Rodentia, Lemures and Chiroptera, 
of which we have many protocols, are missing; four of eleven orders 
are affected. The lesions take the form of roughened, rather opaque, 
intimal changes, with degenerations of the media, but there is usually 
missing that well-outlined, heaped-up, ulcerating, roughened intima 
so characteristic of late human atheroma and present to a slight 
extent in the Aves. One occasionally sees fatty yellow streaks in 
the lining, but they seem not to go on to calcification. The aorta 
is by far the most affected vessel, the lesions being usually present 
at the top of the arch and in the thoracic portion. There is one 
case among mammals and one in birds with "^e longitudinal ridging 
and opacity, but not the scarring, of sjqihilitic aortitis. Deformity 
is never great and aneurysms occurred only four times. Two in- 
stances of small sacculations in the aorta were found, a sort of 
Monckeberg selerosis; once also this occurred in a bird; tliese have 
not been cut to confirm tlie tjqie names. Among the thirty-one 
cases ten show franlc chronic renal disease, about equally dmded 
between the degenerative and glomerular types. Six animals had 
myocarditis of fibroid natme, one, a monkey, showing distinct 
coronary sclerosis and concentric hypertrophy. 

This type of arterial disease seems to affect a larger percentage of 
orders among tlie class Aves, twelve of seventeen being represented. 
Fifty-one instances of degenerative arteritis are recorded, and of 
these, birds of prey, parrots, ducks and geese supply twenty-seven; 
ostridies and storks and gallinaceous birds, however, are well 
represented. 
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The birds of prey are divided into Falconidoe (hawks, eagles) and 
Catharidse^ (condors, vultures). The former are aggressive, the 
latter timid, usually getting what is left after tlie fonner have 
finished, although accused by some observers of preferring spoiled 
meat; the tvm groups eat the same tilings at the Garden. They 
supply 39 per cent, of the cases among the Aves and 19 per cent, of 
the total reported. The lesions, while most prominent in tlie aorta, 
are foimd also in main brandies and take the form of heaped-up, 
irregular, yellowish-gray intimal patches over degenerative media; 
the superficial deformity maj'- be marked at times, but little scarring 
occurs. Calcification has not been seen, but certain patches are 
quite like those of the human lesions. 

Parrots present exceptions to the general picture in birds, for their 
lesions are more commo i in the smaller vessels and strongly resemble 
senile arteriosclerosis, with its medial degeneration and calcification, 
as seen in man. Perhaps a considerable number of our specimens 
have been pets for a time, thus subjected to the effects of civili- 
zation. These birds are known to be long-lived, perhaps up to a 
century, and the process may be a real senile arteriocapillarj’- 
fibrosis. 

Gallinaceous birds, chiefly grain-eaters, show insular atheroma in 
sharply outlined areas, as do the larger aquatic birds, storks, herons 
and the like. The anserine birds vary verj'^ much in the type of 
lesions, as indeed tliey do in habits and habitat, but the larger ones, 
like geese, show quite clearly a patchy intimal overgrovili and fattj^ 
deposit with less evident mesial change. 

Renal lesions of a chronic nature were apparent in seventeen of 
the fifty-one birds, very uniformly distributed in percentage among 
the various avian orders. Nephritis in birds is not yet well enough 
knovm to determine exactly all tlie varieties, but the degenerative 
type seems more prominent, glomerular forms being, however, 
clear at times. Ten birds showed chronic myocarditis. Three 
aneurysms were found, two in geese and one in a vulture. In two 
of the eagle family a definite cardiac hypertrophy was noted, one 
in association vuth myocarditis and nephritis. 

In only two cases of the whole eighty-six was chronic vahmhtis 
noted, the aortic and mitral being involved, but the notes do not 
attempt to estimate the hypertrophy. A word might be added 
concerning the occiurence of fatty deposits in the intima vutliout- 
evidences of sclerotic change. This lesion occurs commonly in tlie 
human being, not infrequently appearing in young persons, vdth 
and without acute infectious disease and without apparent reason 
for chronic vascular degeneration. Such a fatty deposition is ex- 
ceedingly rare in wild animals, and, when it occms, is more patchy 
than, in human beings. It seems to be connected vdth infection. 

Oiir study tends to confirm the general opinion of the rarity of 
arteriosclerosis m the lower animals, but perhaps a closer study will 
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reveal more cases, especially since we know the groups in which it 
appears. It is most common in cats and dogs, bovines, predatory 
birds, parrots, gallinaceous and aquatic birds, and in these groups 
it is most definitely developed in those living on a protein diet. The 
lesion is very common in the orders showing the greatest number ' 
of cases of gastro-enteritis; this is especially true of parrots, aquatic 
birds and herbivorous and carnivorous mammals. The aorta is more 
affected in mammals, .the disease is more distributed in birds. A 
rough similarity to the human aortic lesions is to be seen in the 
predatory birds and some of the carnivora, while the parrots exhibit 
degenerations in middle-sized vessels not unlike tliose of arterio- 
capillary fibrosis. 

The animals most affected are those prepared by nature for 
severe or prolonged physical effort, sueh as in fight and flight. Aneu- 
rysms occur rarely, usually at points of branching and always 
near atheromatous plates; they are small and seem to retain part 
of all coats of the vessels, seldom becoming large enough to form 
their wall from the surrounding areolar tissue. More males than 
females are listed in the series, but as we have many more males on. 
record, perhaps the difference would be less marked if the figures 
were closely comparable. 


TWO CASES OF FIBRINOUS BRONCHITIS, WITH A REVIEW 
OF THE LITERATURE. 

By I. Chandler Walker, M.D., 

BOSTON, MASS. 

(From the Medical Clinic of the Peter Bent Brigham Hospital, Boston, Mass.) 

During the past four and a half years, in which an intensive study 
on bronchial asthma has been made, the sputum of asthmatic patients 
has been carefully examined. As a result of careful examination 
of the sputum 2 cases of fibrinous bronchitis ivere noted. Although 
the history which the patient gives, and to a less extent the observa- 
tion of the patient dming an attack suggests the diagnosis, it is 
^e finding of long, branching casts in the sputum that establishes 
the diagnosis of fibrinous bronchitis. 

At various intervals all cases of fibrinous bronchitis, also kiiovTi as 
plastic bronchitis and bronchitis psuedomembranosa, have been 
collected from the literature, but the best, most complete and most 
recent review of the literature and discussion of the disease was 
published by B ettman^ in 1902. Previous to 1869, because of incom- 
plete observations, it is difficult to say just how many cases of 
fibrinous bronchitis actually occurred in the literature, but a safe 
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estimation would put the total at about thirty. The. interval 
between 1869 and 1902 covered by Bettman’s paper furnishes about 
50 cases; for a list of tliese cases reference may be made to Bettman’s 
article.! From 1902 to 1920 I was able to find 31 cases in the 
literature: 2 of acute fibrinous bronchitis and 29 of tlie chronic 
variety. Those cases reported in the literature since Bettman’s 
paper will be listed at the end of this paper. 

That tlie condition is an unusual one is evidenced by the small 
munber of cases reported in tlie literature; however, tlie condition 
is not rare, since die autlior has learned of local cases tliat were 
never reported and of 2 other cases, observed by Dr. LavTason 
Brovoi,^ that may yet be reported, and, furthermore, while reading 
the literature, tlie author ran across several instances in whicli cases 
were shovm and demonstrated before local foreign medical societies; 
but since tliese were never published as cases tliey are not indexed 
in the literature on the subject. A more careful examination of the 
sputum of patients with bronchitis, astlimatic bronchitis and tlie 
like would probably result in a still greater yield of cases of fibrinous 
bronchitis. 

Cases of fibrinous broncliitis fall naturally into three groups, 
namely, acute bronchitis with expectoration of branching casts, 
clironic bronchitis with expectoration of brandling casts and cases 
in which branching casts were not expectorated but were found in 
the bronchi at autopsy. Since tlie chief distinction between the 
acute and the chronic form is the duration of the disease or the 
repetition of attacks in the latter, and since most acute cases become 
dironic because death or permanent relief rarely follows one attack, 
and since the sjTnptomatology is tlie same in both tj^pes, this paper 
will discuss only the chronic tj^ie of fibrinous bronchitis. 

Branching casts may be found in the sputum of diseases otlier 
tlian fibrinous bronchitis. Occasionally in organic. heart disease, 
in pulmonary tuberculosis, in pemunonia and frequently in cases 
secondary to diphtheritic inflammation of tlie lar.'^mx, brandling 
casts are expectorated. Furthermore, it is not uncommon to find 
small casts witliout branchings in tlie sputum of asthmatic bron- 
chitis, and rarely these are found in association with pulmonary 
edema and lobar pneumonia. None of tliese conditions, however, 
are considered to be fibrinous brondiitis, since the formation of 
casts is secondary or related to some other condition. In other words 
fibrinous bronchitis is idiopathic, whereas in the condition just 
mentioned above the formation of casts is sjohptomatic. 

A brief analysis of tlie sjonptomatology as usually obtained frorn 
cases of fibrinous bronchitis is as follows; The usual age of onset 
is between the ages of thirty and sixty, with a progressive increase 
of incidence up to middle life and then a gradual decline. Occupa- 
tion, family history and chemical irritants seem to have little or no 
bearing on the disease. Often there is a previous liistory of some 
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acute infectious disease, and almost invariably there is a past history 
of chronic bronchitis. The onset of chronic fibrinous bronchitis 
is usually with an exacerbation of a chronic catarrhal condition; 
there may be some fever. In the acute cases there is usually a 
preceding acute bronchitis, accompanied by considerable elevation 
of temperature and frequent chills. In both the acute and chronic 
forms there are paroxysmal attacks of dyspnea and some cough, 
and these generally immediately precede the expectoration of casts. 
The dyspnea is chiefly inspiratory in type, the cough is very hard 
and there is considerable cyanosis and frequently a feeling of tight- 
ness or constriction in the chest. Symptoms are temporarily relieved 
by the expectoration of casts, and the severity of the symptoms are 
greatly out of proportion to the size or number of casts which, when 
raised, relieve the attack. Between the raising of large casts, small 
and incomplete portions of casts are usually expectorated. The 
amount of respiratory distress would seem to be out of proportion 
to the degree of limited obstruction caused bj^ the small incomplete 
casts unless there is a reflex obstruction involving a larger area of 
the bronchial tree. Hemoptysis is rare. There may be considerable 
loss of weight and strength. 

Physical signs do not distinguish fibrinous bronchitis from ordinary 
bronchitis, with the exception that when the casts are in situ a very 
coarse, dry, clicking soimd, probably caused by the flapping to and 
fro of loosened portions of casts, may be heard with both inspiration 
and expiration. Impairment of resonance may be elicited and all 
types of rales may be heard. One would expect impairment or 
absence of breath and voice sounds in the area of lung that is 
obstrueted, but this is rarely the case, probably because there is not 
total obstruction by the casts, which usually have a lumen. 

Por a detailed description of the casts reference should be made to 
Bettman’s^ paper. In general the large casts average 10 cm. in 
length and show branchings down to the seventh degree. They 
are white in color and have a consistency of fibrin. Many branches 
have little intumescentia, which may be due to air bubbles or to 
diverticuli. A lumen may extend throughout the branches, but 
often the terminal branches end either as a solid plug or as a Cursch- 
mann’s spiral. Usually smdl portions of casts are expectorated for 
some time after a large cast has been expelled. Microscopically 
the casts usually present a fibrillar, stratified- ground substance 
containing in its meshes leukocytes. The amount of fibrin varies 
and there is not as much present as one would anticipate. In each 
case reported only one or two distinct types of bacteria have been 
found, so that each author has considered that the bacteria found 
in his particular case were the cause of the condition. On reviewing 
the literature, however, the bacteria found in the different cases 
vary so widely tliat one must conclude either that any type of 
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organism may cause the condition or that the organisms present in 
the casts bear no relation to the cause of the disease. 

There seem to be no definite sequelte or complications in this 
disease, and only rarely is there a fatal termination as a direct 
result. 

Case Report. F. W. P., white, male, aged fifty-five years, was 
under observation at the Peter Bent Brigham Hospital (Med. No. 
22065) from September 22 to September 27, 1919. 

The patient complained of cough at night. His parents died of 
old age and his sisters are well. There is no history of illness or 
death in the immediate family and no family history of constitu- 
tional diseases. The patient has been a farmer all his life and he 
has always lived in hlassachusetts. His past history follows: 
He had chicken-pox, measles, mumps and whooping-cough in child- 
hood, scarlet fever at the age of six, and six years ago for one year 
he had rheumatism, swelling and redness of the joints of his fingers 
and toes, but this did not prevent him from working. He has had 
a right inguinal hernia for eight years. He has been subject to 
occasional colds, witli some expectoration. Recently he has had 
nasal obstruction, which was relieved by removal of polypi. He has 
had no cardiorespiratory, gastro-intestinal, genito-urinary or neuro- 
muscular symptoms. There has been no loss of weight. 

The patient’s present illness began five montlis ago, following 
removal of nasal poljq)!. Ever since their removal he has had 
coughing spells of two or three horns’ duration almost every night. 
He is free from these coughing spells during the daytime, and if he 
sleeps sitting up the cough is much less severe. The paroxysms of 
coughing are followed by dyspnea of a few minutes’ duration. 
Previous to the cough there is little or no dyspnea, but during tlie 
attack both inspiration and expiration are labored. No cyanosis 
has been noted. At the beginning of an attack he raises frothy 
sputum, then it becomes slimy, and toward the end of the attack he 
raises twisted white or yellow strings. There is also a white, watery 
discharge from the nose during the paroxysm. There is no history 
of hemoptysis, night-sweats or loss of weight. 

Physical examination reveals nothing abnormal as regards the 
skull, scalp, hair, face, eyes, ears, nose, gums, tongue, pharynx, 
larjmx or neck. He is well developed, thin but not emaciated; his 
mouth is negative except for a slightly offensive breatli, and his 
teeth are negative, with the exception that there are many fillings 
and two are missing. 

The thoracic, cage is small in size and the manubrium is very 
prominent (chicken-breasted). Chest expansion is good and equal 
on the two sides; rate and depth of respiration are normal. Exami- 
nation of lungs reveal no abnormalities, with the exception that a 
■ few transient, low-pitched, coarse, bubbling rales are heard, after 
violent coughing, over the larger bronchi in front on both'sides of 
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tile sternum. Examination of the heart, bloodvessels, abdomeft, 
genitalia, rectum, lymphatic glands, bones, skin and extremities 
reveals nothing abnormal. The systolic blood-pressure is 124 and 
the diastolic is 80. 

Examination of urine, stool and blood revealed nothing abnormal; 
no eosinophilia. Blood-serum Wassermann reaction was negative. 

Roentgen rays showed no abnormality in the sinuses, no pus 
pockets about the teeth, and the heart to be normal but ptotic in 
type. The diaphragm was within normal limits; there was diffuse 
peribronchial thickening throughout both chests; the right apex 
showed slight mottling and the left hilus showed a slightly increased 
density. 

During the patient’s stay of six days in the hospital he slept 
propped up in bed in order to prevent severe coughing spells. On 
several occasions, however, about midnight the patient had attacks 
of difficult breathing, lasting about an hour. Epinephrin injected 
subcutaneously in 0.5 c.c. doses would give moderate relief; sterile 
water injected subcutaneously had no effect. The patient’s tem- 
perature on two occasions was 99°, otherwise it was normal; his pulse 
ranged from 70 to 90 and respirations varied between 20 and 25 per 
minute. He had no severe coughing spells while in the hospital, 
but every day he did raise long branching segments of casts from 
the smaller bronchi. About ten days previous to entrance to the 
hospital he had had a severe attack of cough and dyspnea, and at 
this time he expectorated a large cast. 

Examination of the sputum revealed a rather thick, tenacious, 
slimy material, in which casts and plugs were suspended. The 
casts were 2 to 5 cm. in length, averaged from 2 to 4 mm. in diameter, 
had a lumen with various intumescentia and 2 to 4 branches. The 
plugs were solid molds of the smaller bronchi and some ended in 
Curschmann’s spirals. No tubercle bacilli were found in the 
sputum; there were a large number of eosinophils present and a few 
Charcot-Leyden crystals. 

Microscopic examination of the casts revealed a fibrillar, strati- 
fied, ground substance; the ground substance was mucus and the 
fibrillar structure was fibrin in the meshes, of which there were 
polymorphonuclear leukocytes and eosinophils. The solid plugs 
on section showed a matrix with strings of mucus and fibrin infil- 
"trated with small lymphocytes and poljTnorphonuclear leukocytes. 
No tubercle bacilli or influenza bacilla were found either in the casts 
or in the plugs; many cocci were present. 

Bacteriological examination of the sputum alone revealed hemolytic 
streptococcus subacidus and non-hemolytic streptococcus ignavus; 
from the casts alone hemolytic streptococcus subacidus and non- 
hemolytic streptococcus salivarius were recovered. In obtaining 
these types of bacteria a portion of the sputum was washed and 
shaken in dextrose bouillon, and then blood-agar plates were poured; 
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the casts were teased out, washed in sterile saline, shaken and 
macerated in dextrose bouillon from which blood-agar plates were 
poured. Smears of the macerated casts and plugs revealed no 
tubercle bacilli and no influenza baeilli; only cocci in chains were 
seen. 

The second case will not be given in detail, since it has already 
been published by Dr. Henry A. Christian® in the Medical Clinics 
of North America, Boston number, 1919, II, 1255. A summary 
of this case follows: 

D. R., white, male, aged twenty-two j^ears, a plumber’s helper 
by occupation, entered the Peter Bent Brigham Hospital (Medical 
No. 9990) complaining of breathlessness. His family history, past 
historj^, and habits are unimportant. There is no history of e.\’posure 
to irritating fiimes. 

The present illness began suddenly three montlis ago in September, 
1918. He was awakened by a severe cough, a feeling of breathless- 
ness and oppression. After an hoiu the attack gradually passed and 
he went to sleep. Each night since he has had similar attacks which 
have increased in frequency, duration and severity. Cough always 
precedes the attack and the raising of thick, stringy sputum relieves 
the attack. During the attack expiration is easy, but inspiration is 
difficult; there is considerable wheezing and cyanosis and a feeling 
of tightness in his chest. During the day he has mild attacks 
directly after eating. Epinephrin relieves the attacks. In Novem- 
ber, 1919, two months after the first attack, many poljqji were 
removed from his nose without apparent benefit. He has lost forty 
pounds in weight. 

Physical examination is negative, with tlie exception that exami- 
nation of the lungs reveals a slightly hyperresonant note throughout; 
expiration is distinctly prolonged and slightly high pitched and a 
few scattered crepitant rales are heard throughout the lungs. 

, Roentgen rays showed that the entire right chest was less radiant 
than the left and a diffuse peribronchial thickening which is more 
marked on the right side and dense glands at both lung roots. 

The patient was under observation twenty-four days. Durmg 
this time his temperatiue usually varied between normal and 99°, 
with an occasional swing to 100°; his pulse varied between 80 and 
100 and his resp^irations were usually 20 per minute, with an occa- 
sional increase to 30 per minute. Every night he had an attack of 
coughing, dyspnea, chiefly inspiratory, wheezing and expectoration 
of branching casts. Mild attacks occurred during the day. ^ Epi- 
nephrin relieved the attacks. Administration of potassium iodide 
and an autogenous sputum vaccine seemed to be of no benefit. His 
blood constantly showed a slight polymorphonuclear leulcocytosis. 

Repeated examination of the sputum revealed many branching 
casts, many eosinophils and Gram-positive cocci in chains. No 
tubercle bacilli were found. A hemolytic and a non-hemolytic 
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streptococcus in about equal numbers were obtained bj^ plating the 
sputum in blood agar. Sections of the casts revealed chiefly mucus, 
with a fibrin reticulum in the meshes of which there were large 
numbers of mononuclear eosinophils and streptococci. 

Discussion of the Etiology of Fibrinous Bronchitis. The etiology of 
this disease is obscure. In a few cases at postmortem there was a 
break in the continuity of the bronchial epithelium, in others the 
bronchial epithelium has contained a large number of mucus- 
secreting cells which would suggest an exaggerated secretion from 
the normal mucus glands. The fact that the casts are composed 
in greater part of mucus would substantiate the increased secretion 
of mucus and the small amount of fibrin in the casts might come 
from the rupture or break in the bronchial epithelium. Retention 
of this mucus and fibrin in the bronchial tree for some time would 
permit of coagulation or hardening of these substances so that a 
cast is formed. There would be some irritation causing the accumu- 
lation of leukocytes, and since bacteria are normally present in the 
bronchi, leukocytes and bacteria would naturally be present in the 
casts. 

Since in some cases of fibrinous bronchitis there is an element of 
neurosis, this condition has been considered by some as allied to 
mucous colitis. These two conditions are similar in that the 
intestinal casts of mucous colitis resemble closely the bronchial 
casts of fibrinous bronchitis, and the etiology of both conditions is 
obscure. 

The author prefers to correlate fibrinous bronchitis with asthmatic 
bronchitis, bronchiectasis and chronic bronchitis. In almost all 
of the cases of fibrinous bronchitis, asthmatic bronchitis and bron- 
chiectasis there is a preceding history of bronchitis, and throughout 
the coiuse of these diseases there is a background of bronchitis. 
When patients with bronchitis develop paroxysms of dyspnea and 
suffocation the condition is then called asthma; in order to distin- 
guish this condition from true bronchial asthma the author calls 
this condition asthmatic bronchitis. For the author’s differentiation 
between true bronchial asthma and atypical or asthmatic bronchitis 
one may refer to the Oxford Medicine by Christian and Maclvenzie.^ 
If in cases of bronchitis, breaks in the bronchial epithelium, with 
more or less loss of it occur, fibrinous bronchitis may result; if these 
breaks invade the deeper structure of the' bronchial tubes, thereby 
causing a weakenmg of the structiue, bronchiectasis may result. 
In asthmatic bronchitis there is a simple catarrhal desquamation 
of the bronchial mucus membranes much in excess of that which 
occurs in bronchitis, and in fibrinous bronchitis there is a permanent 
loss of the epithelium. Furthermore, in asthmatic bronchitis it is 
not uncommon to find non-branching casts and plugs in tlie sputum. 
Very likely all of tliese conditions are caused by bacteria, and we 
know that a large proportion of the cases of bronchitis and asthmatic 



832 


walicer: fibrinous bronchitis 


bronchitis are due to bacteriuj since autogenous sputum vaccines 
frequently relieve the condition; in fibrinous bronchitis and bron- 
chiectasis, however, vaccines do not benefit, because too much 
destruction of tissue has taken place. Local lack of vitality prob- 
abl}'’ explains why bacteria produce these conditions in some 
individuals. Because of the local lack of vitality or inadequate 
resistance of the bronchi to infection in some persons, bacteria, 
which in others are non-pathogenic, are able to set up infectious 
processes, Flurin® speaks of tlie “syndrome de debilite bronchique,^’ 
which is characterized bj-^ hjq)eresthesia of the mucosa, unstable 
local circulation and special secretor3’’ response to any causes liable 
to stimulate secretion in the mucous glands. 

Conclusions. Cases of fibrinous bronchitis would probably not 
be as rare as the literature would indicate if the sputa of patients 
were more carefullj'’ examined. 

The diagnosis of fibrinous bronchitis is made only by the finding 
of long, branching bronchial casts in the sputum of cases that do 
not have tuberculosis, diphtheria, pnemnom'a or some other primary 
bronchial disease. 

Fibrinous bronchitis is an idiopathic disease, the cause of which is 
unknovm. Although it may be due to a neurosis it seems more 
closely allied to bronchitis, bronchiectasis and astlimatic bronchitis. 

REFERENCES. 

1. Bettman, Milton: Report of a Case of Fibrinous Bronchitis, -with a Review 
of All Cases in the Literature, Asi. Joub. Med. Sc., 1902, cxxiii, 304. 

2. Brown, Lawrason: Saranac Lake, N. Y., personal communication. 

3. Christian, H. A.: Fibrinous Bronchitis, Medical Clinics of North America, 
1919, ii, 1255. 

4. The O.xford Medicine, London and New York, Christian and MacKenzie. 

5. Flurin, H.: Lessened Resisting Powers of the Bronchi, Paris mfidical, 1919, 
ix, 243. 


Cases Repokted in the Literatube Since Bettjian's Coelection in 1902 

UP TO 1920. 

1903 Bose. One case. Montpel. m4d., 1903, 468. 

1903 Rabe. One case. Bull, et m6m. Soc. anat. de Paris, Ixxviii, 708. 

1903 Dalchg, P., and Hallien, L.: One case. Soc. m6d. d. hop. de Paris, 1903, 
3 s., XX, 1101. 

1904 Ehrstom: One case. Finska lak. sallsk. handl. Helsingfors, 1904, xlvi, 
pt. 2, 70, 

1904 Rudolph, Wilhelm: Two cases. Schmidt and Klaunig, 1903, lUel. 

1904 Deganello, U.: One case. Rio veneta di sc. med., Venezia, 1904, xli, 241, 
262, 1 pi. 

1904 Moser, W.: One case. New York Med. Rec., 1904, Ixvi, 216. 

1904 Ritchie, W. T.: One case. Edinburg Med. Jour., 1904, n. s., xv, 117-126, 
1 pi. 

1904 Schwarzkopf , E. : One case. MQnchen. med. Wchnschr., 1904, 343. 

1904 Giglio, C.: One case. Gazz. d. osp., Milan, 1904, xxvi, 1510. 

1904 Menetrier, P,: One case. Pediat. prat., IJlle, 1905, iii, 8-10. Ann. de 
med. et chir. inf., Paris, 1905, ix, 37-40. 

1906 Shoyer, A. F. : One case. British Med. Jour,, London, 1906, ii, 1035. 

1906 Eiselt, R.: One case. Casop. J6k. cesk, v. Praze, 1906, xlv, 1010, • ' 



JACOBSEN, EDWARDS : CURVES OF SUGAR AND UREA AFTER MEALS 833 

1907 Dehon, M., and Brasseur, A.: One case, ^Icho j6d. du nord., Lille, 1907, 
xi, 80. 

1907 Armone, G.: Two cases. Med. ital., Napoli, 1907, v, 381. 

1908 Talley, D. D., Jr.; One case. Old Dominion Jour. Med. and S. Richniond, 

1908, vii, 96, 1 pi. 

1908 West, S.: One case. Lancet, London, 1908, i, 489. 

1908 Holmes, E. B.: One case. New York Med. Jour., 1908, ixxxvii, 786. 

1908 Schwarz, E.: One case. Wien. med. Wchnschr., 1908,lviii, 1177; 1248; 1307. 

1909 Lasnier, A. : One case. Bull, etmfem. soc. anat. de Paris, 1909, Ixxxiv, 129. 
1909 Josu6, O., and Paillard, H.: One case. Bull, et m6m. soc. de h6p. de Paris, 

1909, 3 s xxviii, 97. 

1909 Derscheid: One case. Policlin., Brux., 1909, xviii, 161. 

1909 Bergman, W.: One case. Wien. u. Leipz., 1908, 342. 

1910 vonReuss, A.: One case. • Mitt. d. Gesellsch. f . inn. Med. u. Kinderh. in 
Wien, 1910, ix, 221. 

1911 Manec, M. L.: One case. Bordeaux, 1911, A. Saugnac, 69, p. 80. 

1911 Griebel, Hermann; One case. Kiel, 1911, Hi Fiencke, 21, p. 80. 

1915 Israel, Rosenthal; One case. Ugeskr. f. Laeger, Kobenk, 1915, Ixxvii, 1412. 
1915 Laurie, H., and Colville, H. G.; One case. Med. Jour., Australia, Sydney, 
1915, i, 145.. 

1917 Hadley, E. C.; One case. Clin. Jour., London, 1917, Ixvi, 267. 

1919 Christian, H, A.; One case. Med. Clin. North America, Philadelphia, 
1919, ii, 1255. 


CURVES OF SUGAR AND UREA AFTER STANDARD PROTEIN 

MEALS. 

By Aage Th. B. Jacobsen, M.D., 

AND 

■ Harold Edwards, 

NEW YORK. 

(From the Clinic of Dr. Frederick M. Allen, New York City.) 

One of the writers^ previously reported observations of the effects 
of diet on the blood sugar of normal persons and diabetics. The 
results showed no demonstrable influence of protein in the type of 
cases studied. Holly and Oppermann^ observed a rise of blood 
sugar after protein meals in some diabetics. Strouse, Stein and 
Wisely® found no evidence of a rise of blood sugar in normal persons 
after carbohydrate-free meals. In animals with suitably severe 
diabetes controlled by undernutrition, Allen^ has regularly found 
marked hyperglycemic curves following protein ingestion. Mosen- 
thal, Clausen and Hiller® found tliat carbohydrate-free meals cause 
no hjTDerglycemia in non-diabetics or in some diabetics, but in 
other diabetics they produce more or less rise of blood sugar. This 
rise was found particularly in cases with initially low blood sugars, 
and was commonly missed in cases with marked hj^Dcrglycemia at 
the outset. The rise of blood mea after protein ingestion in rela- 

' Jacobsen, A. Th. B.; Biochem. Ztschr,, 1913, Ivi, 471-494. 

^ Biochem. Ztschr., xlix, 1913, 278-292, 

* Bull. Johns Hopkins Hospital, xxvi, 1915, 211-215. 

* Aar. Jour. Med. Sc., 1917, p. 153, Chart VIII. 

Arch. Int. Med., xxi, 1918, 93—108. 
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tion either to retention or metabolic , variations has been investi- 
gated, especially by Addis and Watanabe.® An investigation was 
therefore undertaken to determine the curve of plasma sugar in 
normal, diabetic and nephritic individuals after standard protein 
meals and was extended to cover the urea of blood and urine. 

Methods. The standard procedure was that the subjects voided 
urine and were bled, then ate a breakfast consisting solely of 50 gm. 
protein in the form of beefsteak, and 200 c.c. water. Two patients 
in the series received only 40 gm. protein. Every two hours there- 
after urine, was passed and blood taken and 200 c.c. water drunk. 
After eight hours a very light supper was taken of cornstareh and 
candy with a trifle of fruit, having negligible protein content. Water 
was then taken at will, but no other food until after the blood and 
urine samples the next morning, which closed the twenty-four-hour 
period. Sugar was determined according to Benedict, urea by the 
urease method of Van Slyke and Cullen and total nitrogen by the 
usual Kjeldahl method. Blood sugars were determined in two of 
the normal individuals, in confirmation of the writer’s previous work 
regarding the negative effect of protein. The sugar changes were 
within the limits of accidental fluctuation. 

There was a very appreciable rise of the blood urea during the 
eight-hour experimental period, followed by a fall at the end of the 
twenty-four hours in every individual except No. 5. This person 
was a technician in the laboratory. His urine, like that of all the 
others in this group, was free from albumin and casts. He was 
supposedly in perfect health, though subject to occasional headaches. 
It was learned that he had by chance eaten excessive quantities of 
meat on the day before the test. These facts explain the exception- 
ally high excretion and the lower blood urea after twenty-four hours. 
In a strict sense this person probably has a slight neplu-itis, and 
he has been advised to follow a fairly low protein diet. Irrespective 
of this question it is evident that the initial percentage of blood 
urea is not a safe criterion of the tendency to rise after a certain 
protein intake. 

TABLE II. — PROTEIN TESTS IN SEVEN DIABETICS. 

1. — 28 years. 

(40 gm. protein.) 

Bloodl 


PJasma 

Urea, sugar, Chlorides, 

mgm, per per cent. mgm. per 
100 c.c. ) 100 c.c. 


Before 20.0 0.139 568 

1 hour 24.0 , 0.174 518 

2 hours 26.0 0.174 576 

4 hours 32.2 0.15^ 576 

6 hours 36.2 , 0.165. 587 

9 hours 35.2 0.123 572 

24 hours 29.0 0.122 


Excreted 11.6 grams total nitrogen. 


® Arch. Int. Med., 1917, six, 507-517. 
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2. — 27 years. 



Blood. 

(40 gm. protein.) 

Urine. 

Urea, 

Plasma 

sugar, 

Chlorides, 



mgm. per 
100 o.c. 

per cent. 

mgm. per 
100 e.e. 

Vol. 

c.c. 

Sugar. Acetone. 


Before . 

. . . 47.2 

0.043 

526 


0 

0 

1 hour 

.... 53.4 

0.070 

557 




2 hours 

. . . 60.4 

0.068 

504 

85 

0 

0 

4 hours 

. . . 74.6 

0.064 

527 

290 

0 

0 

6 hours 

. . . 76.6 

0.050 

546 

240 

0 

0 

9 hours 

. . . 58.4 

0.043 

521 

290 

0 

0 

24 hours 

. . . 54.4 

0.040 


1700 

0 

0 


Excreted 14.2 grams total nitrogen. 


3. — 35 years. 

Blood. Urine. 



Urea, 
mgm. per 

Plasma 
sugar, 
per cent. 

Chlorides, 
mgm. per 

Vol., 

Sugar. 

Acetone. 

Before . 

1 hour 

100 c.c. 

! ’. '. 40.0 

0.074 

0.110 

100 c.c. 
587 

584 

c.c. 

260 

0 

0 

3 hours 

. . . 42.0 

0.144 

590 

145 

0 

Slight 

5 hours 

• « • • • 

0.139 

555 

115 

0 

Mod. 

7 hours 

. . . 44.0 

0.136 

590 

125 

0 

Faint 

9 hours 

. . . 56.0 

0.091 

587 

130 

0 

0 

24 hours 

. . . 50.4 

0.048 

561 


Blood. 



Plasma 

sugar, Urea, 

4. — 64 years. per cent. mgro. per 

100 c.c. 

Before ^ ..... 0.176 24.0 


2 hours 0.197 26.0 

4 hours 0.205 30.0 

6 hours 0.205 34.2 

24 hours 0 . 242 39 . 2 


5, — 43 years. 


Before . 

5 minutes after . 
1 hour after . 

2 . hours 

3j hours 

hours . . 

5i hours 

6 hours 


Plasma 
sugar, 
per cent. 
0.130 
0.130 
0.144 
0.181 
0.192 
0.208 
0.203 
0.203 


6. — 31 years. 



Blood. 

Urine. 

Urea 

mgm. 

per 

100 c.c. 

Plasma 

sugar 

per 

cent. 

CO 2 

vol. 

per 

cent. 

Vol. 

c.c. 


Urea 

gm. 

Sugar. 

Acetone. 

Before 

31.4 


61.4 


1.79 


Wm 

0 

2 hours . 

35.8 

0.135 

68.1 

87 

2.23 

1.96 


0 

4 hours . 

46.4 

0.147 

62.5 

113 

2.24 

2.55 


0 

6 hours . 

46.4 


57.8 



2.89 

HI 

0 

8 hours . 

46.4 


70.0 

100 

— 

— 

HI 


24 hours . 

34.6 


— 

1020 

1.49 

16.21 

mM 



Excreted 22. 6 grams urea and 14.5 grams total nitrogen. 
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Excreted 20 . 9 gm. urea. (Total excretion lost.) 
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The diabetics were mostly young, but were all alike in having 
the severe form of the disorder, more or less completely under 
control by undernutrition treatment. There was a liistory of three 
to ten years’ duration and an advanced degree of emaciation and 
weakness in all except No. 1, who had apparently been diabetic less 
than six months and was only slightly thin. The preceding diets 
ranged from fasting, in the case of the hrst test on patient No. 7, 
up to 60 gm. protein, 20 gm. carbohydrate and 1000 calories in 
patient No. 3. All were free from albuminuria or casts except No. 2. 
There was moderate edema in No. 2 and slight in No. 6 at, the time 
of the test. Patient No. 3 had formerlj’’ been subject to edema, 
but was free at this time. The others had never exhibited edema. 
The plasma chlorides remained within normal limits in all deter- 
minations. The blood-pressure was normal or subnormal in all. 

The general program of the tests was the same as above described, 
except that after the initial period of eight or nine hours a supper of 
negligible food value was given, consisting of bran biscuits, agar 
jelly, one dish of tlrrice-cooked vegetable, and coffee or infusion of 
cocoa shells. Certain points concerning the results in indi\’idual 
patients may be noted as follows: 

Patient No. 1, starting with a normal blood urea of 20 mgm. per 
100 C.C., sliowed a greater rise tlian any of the normal subjects, 
viz., to 36.2 mgm. at the sixtii hour. TJie plasma sugar, starting 
■\vith a slight h5T)erglycemia of 0.139 per cent., jumped to its maxi- ' 
mum of 0.174 per cent, in one hour, and in general fell after the 
second hour. Undemutrition on this day is indicated by tlie plasma 
sugar, lower after twenty-four hours tlian at tlie outset, and by tlie 
excretion of nitrogen exceeding the intake. This absence of reten- 
tion is of interest in connection with the prolonged rise of blood 
urea. 

Patient No. 2 was admitted with a history not only of the severest 
type of diabetes but also of several mild attacks of renal colic fol- 
lowed by passage of small calculi, with blood in the urine at these 
times and pus afterward. In the hospital tlie albumin in his urine 
frequently gave Esbach readings as high as 1.5; the sediment 
showed enormous numbers of pus cells but no casts. Later attacks 
caused his blood urea to rise above 130 mgm. per 100 c.c., and at the 
time of the test he may be considered as representing a combination 
of diabetes and nephritis. Starting at 47.2 mgm. per 100 c.c., the 
blood urea rose to its maximum of 76.6 mgm. at the sixtli hour. 
At the same time the twenty-four-hour nitrogen output was nearly 
double the intake, in correspondence with the very low diet in a 
patient possessing a minimum of body fat.„.,In the days preceding 
the test, the rather rapid fall of the formerly intractable blood sugar 
to a subnormal level was another indication of danger. Under 
these circumstances, though the diabetes was the most desperately 
severe of the series, the rise of the plasma sugar from the ingestion 



JACOBSEN, EDWARDS : CURVES OF SUGAR AND UREA AFTER MEALS 839 

of protein was considerable in proportion to the original amount 
but trivial in absolute figures. The patient is still alive after nine 
months, free from glycosuria and acidosis and much improved in 
strength, and at home with normal plasma sugar. 

Patient No. 3, with a somewhat less degree of diabetes and under- 
nutrition, started with plasma sugar of 0.074 per cent., and reached 
the maximum of 0.144 per cent, in three hours after eating. There- 
after the curve progressively fell. The urea analysis before eating 
was lost. From 40 mgm. per 100 c.c. one hour after eating, it rose 
to 56 mgm. at the ninth hour. The lack of parallelism with the 
sugar curve is especially noticeable. During digestion a well- 
marked acetone reaction developed in the urine and later disap- 
peared, due either to the protein or to the trifle of fat in the lean 
meat. 

Patient No. 4 was tested when the diabetes was only partially 
under control, as indicated by the hyperglycemia of 0.176 per cent. 
This rose to its maximum of 0.205 per cent, at the fourth and sixth 
hours after eating and traces of sugar were excreted. The urea 
curve was parallel, starting at 24 mgm. per 100 c.c. and reaching 
34.2 mgm. at the sixth hour. The morning figures of 0.242 per 
cent, plasma sugar and 39.2 mgm. urea proved that the patient 
broke diet in the -evening. 

Patient No. 5 had an unusually intractable diabetes for his age, 
and the question arose whether his slow progress was due to break- 
ing diet or whether his hyperglycemia could actually be due to the 
small quantities of prescribed food. He was accordingly given the 
50 gm. protein test while under constant observation in the labora- 
tory, and the blood followed for sugar alone for six hours. The 
marked hyperglycemia demonstrated the true severity of the con- 
dition, and subsequent acquaintance with the patient and the ulti- 
mate favorable outcome confirmed his fidelity. 

Patient No. 6 underwent fasting immediately upon admission 
and was given the test with 50 gm. protein as soon as the plasma 
sugar became normal. The plasma sugar rose to a maximum of 
0.147 per cent, at the fourth hour, but was still 0.15 per cent, the 
next morning, indicating that the patient could not yet tolerate 
this quantity of protein without hyperglycemia. For this reason 
the protein ration for the ensuing days was set at 30 gm. Dming 
digestion the CO 2 capacity of the plasma showed some of the 
familiar digestive variations. The blood urea rose from 31.4 mgm. 
per 100 c.c. to 46.4 mgm. at the fourtli hour and held tlus maximrma 
for at least four hours. Thetwo-hour urinalyses showed no retention 
as compared with normal persons in Table I and the total twenty- 
four-hour excretion was excessive, as is natural for the emaciated 
organism under these conditions. No acetonuria appeared during 
the test. 

Patient No. 7 was subjected to turn tests, the first during active 
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glycosuria before treatment, the second during the early stage of / 
treatment, when there was hyperglycemia but no glycosuria. 

In the first test on October 26 the variations in blood mea and 
sugar were slight and parallel for the first eight hours. This test 
represented a partial fast following abruptly upon the former mixed 
diet; therefore the result at the end of eight hours was a slight fall 
in blood sugar. The blood urea, on the contrary, was a trifle 
higher than at the first, but after twenty-four hours had fallen to 
the markedly low level of 9 mgm. The urea excretion was high, 
both for the twenty-four-hour and for the two-hour periods. The 
plasma bicarbonate fell distinctly during this protein test and the 
urinary nitroprusside reaction remained hea\ty. At the same time 
the urinary sugar fell. 

By November 20 the patient had reached a point where sugar 
and nitroprusside reactions were constantlj’^ negative in the urine 
and the plasma bicarbonate normal, but hyperglycemia persisted. 
The blood urea started at 11.8 mgm. per 100 c.c., reached a maxi- 
mum of 24.7 mgm. at tlie sixth hour and was still up to 20.5 mg. the 
next morning. The plasma sugar was 0.194 per cent, before eating, 
practically tlie same two hours after, but at tlie fourth hour was , 
found to be 0.272 per cent, and was still 0.269 per cent, the next 
morning. The reason for the elevation of both urea and sugar here 
after 50 gm. protein probably is that the preceding diet had con- 
tained only 30 gm. protein. The quantitative twenty-four-hour 
urine collection was spoiled by tlie patient’s fault. Though this 
patient’s phenolsulphonephthalein test had shown an elimination 
of 60 per cent, the first hour and 20 per cent, the second hour, and 
both the urea and chloride functions had likewise been found normal, 
the impermeability for sugar is indicated by the absence of glycosuria 
with the high plasma sugars mentioned. 

The first three patients listed had tjqiical hjqiertensive nephritis ^ 
of severe, grade, with only traces of albumin and rare casts. No. 1 
had slight edema and ascites, due to myocarditis and cirrhosis of the 
liver. Nos. 2 and 3 were free from edema. Case No. 4 was of the 
“parenchymatous” type, with normal or subnormal blood-pressures, 
extremely heavj'^ albumin and much edema. All had been for some 
time preceding on diets liberal in calories but containing only 30 or 
40 gm. protein. The program of the test days was as described for 
normal subjects. The liberal supply of water of these days was a 
sharp departure from the usual regimen of these patients, who had 
been on diets poor in both salt and fluid, and instead of sweeping out 
nitrogen it may have contributed to its retention. 

All tlie tests were characterized by marked deficiency of the urea 
output as compared with normals, and especially in Case 1 this 
apparent retention was extreme. In all except Case 4 the urine 
volume indicated also a marked retention of fluid. The blood urea 
rose in all during the first eight hours, but this rise was nothing 
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extraordinary as compared with the records of the normals and 
diabetics and failed totally to correspond to the comparative nitro- 
gen elimination. In Case 1 the blood urea remained elevated at the 
end of twenty-four hours, as if indicating the nitrogen retention, 
but in Case 4 it ended at the same level .where it began, and in Case 
3 the elevation was trivial. Dilution probably played some part in 
maintaining the percentages at such levels; also, with the ample 
carbohydrate and calories of the usual diets, true storage as protein 
may have been a factor; but obviously much is unknown concerning 
the nitrogen retention of nepliritis. 

Patient No. 1 started with a normal plasma sugar of 0.108 per 
cent., which was moderately increased during the first six hours 
after eating. Patient No. 2 started with hyperglycemia of 0.146 
per cent., which rose to 0.158 per cent, at the second hour, then 
gradually fell. Several previous VTiters have called attention to 
hj’perglycemia in occasional cases of nephritis, especially with 
hypertension, and as such reports liave been based on various 
methods of analysis, it is evident that the excess material present 
affects copper salts as well as picric acid, and may be glucose. But 
in view of the possible errors due to creatinin or similar substances 
it was deemed best to defer any conclusions concerning nephritic 
blood sugars until truer figures should be available by the use of the 
procedure recently proposed by Benedict^ for removal of the inter- 
fering material.* One of us (J.) proposes to carry out fm-tber tests 
comparing the Benedict method with a copper reduction test for 
the blood sugar. 

Conclusions. 1. After a standard meal of 50 gm. protein there 
is generally a rising curve of urea in the blood, which, as a rule, is 
higher in patients with severe diabetes or nephritis than in normal 
persons. 

2. The blood-urea level is not a reliable index of nitrogen reten- 
tion. In some instances, for example in diabetics, it may possibly 
bear some relation to the rate of protein catabolism. On the whole, 
it seems to be governed by so many factors of the previous diet, 
fluid retention and unknown metabolic conditions that by itself 
it forms an uncertain basis for conclusions. 

3. The plasma sugar of normal persons is not appreciably altered 
by this quantity of protein. 

4. The substances in nepliritic blood, which react like sugar to 
the Benedict test, are increased after a protein meal. 

5. A typical curve of hyperglycemia follows the ingestion of pro- 
tein in suitably severe cases of diabetes. This is likely to be missed 

’’ Benedict, S. R.: Paper read before the Biochemical Society, Cincinnati, Ohio, 
December 30, 1919. 

* Subsequent analyses in this clinic with charcoal kindly provided by Dr. Bene- 
dict have shown no more than slight changes in the above curves. Therefore either 
the rise of plasma sugar after protein meals is not specific to diabetes or a diabetic 
tendency is thus demonstrable in some cases of nephritis. 
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if active symptoms of glycosuria or hyperglycemia are present, as 
the effect of 50 gm. protein could scarcely be expected to be notice- 
able amid such a surplus of sugar. Rarely also the rise may be 
slight in extreme exhaustion. Under the conditions of strict diet 
treatment this reaction to a standard protein meal may be used as 
a measure of the severity of diabetes and a guide botli to the protein 
allowance and the total ration, and it has lately been used for these 
purposes in this clinic. 


TREATMENT OF SURGICAL SHOCK IN THE ZONE OF THE 

ADVANCE.! 

By W. Richard Ohler, M.D., 

POKMEHLY MAJOR, M.C., BASE HOSPITAL NO. 7, BOSTON CITY HOSPITAL, BOSTON, MASS. 


The nature and treatment of shook has, in recent years, attracted 
considerable attention from the profession, especially on the part 
of the surgeon. War-time conditions naturally brought under 
observation greatly increased numbers of shock cases. The situ- 
ation presented exceptional opportunities for the study of shock 
and it also demanded a plan for speeialized treatment. This was 
all the more necessary when it became evident that in the advance 
zones the surgeons, when busy, were very busy, and had no time for 
carrying out specialized treatment. Internists, assisted and trained 
by physiologists, were therefore called in to help in what has gener- 
ally been considered a strictly surgical problem. The plan devised 
by the medical department of the A. E. F. was to send into the 
advanced areas so-called “shock” teams, composed of medical 
officers (internists), nurses and corpsmen, especially trained and 
equipped for the treatment of shock. In preparation for the work 
the medical officers were given a special course in the nature and 
treatment of shock at the central medical laboratory at Dijon, 
under the supervision of Lieut. -Col. Walter B. Cannon, M.C., 
Boston, Mass. 

In general the substance of the lectures and demonstrations given 
at Dijon maj’- be summarized as follows: 

I. Theoretical. Whether shock be due to hemorrhage, exposure 
to cold and wet, lack of food and drink, injury to muscle or nerve 
tissues, singly or in combination, it was .agreed that in shock we find 
a condition of persistent low arterial blood-pressure, rapid pulse, 
pallor or slight cyanosis, sweating and rapid respiration, slight or 

* The cases reported were observ'ed by Shock Team No. IIG, in charsc of Captain 
George Strode, M.C. (Harrisburg, Pa.), and Shock Team No. 154, in charge of 
Captain W. R. Ohler, M.C., during the St. Mihiel and Argonne Meuse offensives. I 
wash to express my appreciation to Dr. Strode for permitting me to group all the c.ases 
together. 
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moderate acidosis. Omng to tlie conditions under wliicli shock 
teams would have to work, blood-pressure determination was con- 
sidered the best single method of determining the existence and the 
severity of shock. A systolic pressure of 100 was set as the minimum 
reading and members of shock teams were urged not to send a patient 
to the operating room with a pressure below 100 unless absolutely 
necessary. 

II. Outline of Treatment, (a) Control restlessness by using 
morphin in comparatively large doses. 

(b) Restore body heat by promptly warming the patient. The 
folloiving methods were suggested and were found efficacious: 

1. Hot-water Bottles (the army canteen makes an excellent hot- 
water bottle when the ordinary rubber one cannot be secured) 
placed between the feet, between the tliighs, on the chest (hands 
folded over bottle) and in tlie axilla. 

2. The Use of Hot Air. An efficient metliod in a field hospital 
is to place the litters on saw-horses, place one or two ordinary 
lanterns on the ground near the litter and close in the space by 
means of blankets draped from the litter to the ground. In an 
evacuation hospital other metliods are generally available. We were 
able to secure small oil stoves and by means of ordinary stove pipe 
direct the warm air under a bed cradle covered with a blanket. 

(c) Restore Body Fluids. 1.. Force Fluids by Mouth: Hot 
soups, tea, coffee during first few hours. Warm soda bicarbonate 
drinks suggested in order to aid in overcoming condition of acidosis. 

2. Fluids by Rectum. Especially indicated in severe shock or 
when the patient cannot take large amounts of fluid by mouth. 

3. Intravenous Gum-salt Solution. In many cases of hemor- 
rhage the infusion of certain fluids will restore the fluid bulk, and 
such a restoration of blood volume may be all that is needed to pull 
the patient through a critical period. Indications for gi\dng gum 
salt are therefore the same as for giving intravenous normal saline 
solution. Gum-salt solution, so-called, is a 6 per cent, solution of 
gum acacia in normal saline. Theoretically it does not diffuse 
but of the vessels as rapidly as normal s&line solution, and conse- 
quently gives a more lasting rise in blood-pressure.' 

4. Blood Transfusion. When considerable blood has been lost 
the reserve supply of body fluid may be so small that tlie tissues 
can give up very little fluid to the circulation. Moreover, in such 
instances, supplying additional oxygen as well as additional fluid is 
indicated. Blood transfusion presents the only means of increasing 
the oxygen-carrying elements of the blood. 

The citrate method was adopted tliroughout the A. E. F. as being 
the most practicable of all methods. From 500 to 700 c.c. of blood 
was withdravm from an arm vein of a donor directly into a bottle 
containing 2.1 grams sodium citrate in 100 c.c. normal saline. By 
taldng care to have the stream of blood flowing freely and to keep 
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tlie receiving flasks rotating no coagulation resulted. The citrated 
blood was introduced through an arm vein of the recipient, pressure 
being exerted by using the bulb of a blood-pressure apparatus and 
forcing air into the flask. In cases of extreme shock when the 
blood-pressure was very low it often was necessary to cut down 
on the vein of the recipient. Type sera of Groups II and III were 
provided. Blood grouping was done according to the macroscopic 
method described by Vincent.^ Members of shock teams were 
advised to keep a number of Group IV donors (so-called universal 
donors) on hand because of the saving of time in using only this, 
particular group. 

Approximately 125 cases of shock were observed during our 
service. In addition about 100 patients (postoperative cases) were 
sent to the shock ward who did not prove to be cases of shock, 
inasmuch as all had an entrance blood-pressm-e of 100 or more. It 
was the habit of members of surgical teams to send postoperative 
cases requiring special attention into the shock ward because such 
attention could not be given in the cold, busy, crowded general 
wards. It is quite possible that many of these cases were thus 
prevented from “going into shock.” At any rate it was our feeling 
that the care of this type of case alone justified the work of a shock 
team. ' 

In a study of the cases of actual shock an attempt has been made 
to group the cases according to the type of treatment as well as the 
severity of shock. Routine treatment consisted in rest, warmth, 
forced fluids (moutli and rectum), special treatment in intravenous 
gum-salt solution and blood transfusion. The severity of shock was 
determined by history, clinical appearance and blood-pressure 
readings. It was practically impossible to depend to any great 
extent upon history for determining the duration of shock 
Wounded men very often could not tell just when they had been 
injured nor how long a time it took them to reach the evacuation 
hospital. The loss of all sense of time on the part of soldiers who took 
part in the terrible Argonne fighting was, in many instances, quite 
amazing. Moreover, there was no time to take a detailed history. 

It was our business to get the patients ready for operation just as 
quickly as possible. Only thus could infection be controlled and 
lives saved. 

The fear of infection, therefore, as well as the degree of shock 
influenced us in the treatment. Thus manj'- cases undoubtedly 
were given special treatment, when, had we been able to postpone 
operation, such treatment would have proved unnecessary. When- 
ever it was possible the effects of routine treatment were observed 
for a few hours before special treatment was given. 

Group A. Forty-nine Preoperative Cases of Slight Shock. 


- Jour. Am. Mod. Assn., vol. l.\x, p. 1219-1220. 
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Entrance blood-pressure varied from 60 to 100 systolic. Routine 
treatment (rest, warmth, forced fluids by mouth and rectum) was 
instituted. Tlwee of the cases died from infection. All of the 
others responded promptly to the treatment as outlined, tlie blood- 
pressure rising to normal witliin two horn’s. All stood operation 
well and were eventuallj’’ transferred from the shock ward in good 
condition. 

Group B. Sixteen Cases of Extreme Shock. In every instance 
the patient’s general condition and the meager liistory pointed to a 
condition of shock for a number of hours. The extremities were 
cold, sldn clammy, pulse rapid, tlu’eady, in several instances not 
palpable; pallor was ex'treme; restlessness more or less marked; 
respiration rapid and shallow; temperature subnormal. Entrance 
blood-pressure averaged around 60 systolic, and in five cases could 
not be read at all. It was evident that all the patients had lost 
considerable blood, but no readings were made to determine the 
extent of hemorrhage. 

In addition to routine treatment all the various forms of special 
treatment were tried on this group. Seven cases were treated with 
gum-salt solution alone. In each case 500 c.c. of the solution was 
given at once, followed in one instance by 500 c.c. more at the end 
of an hour, and in another instance by 800 c.c. normal saline solution. 
Five cases were treated with both gum-salt solution and citrated 
blood. About 500 c.c. of the gum salt given at once followed 
within one hour by from 400 to 700 c.c. of blood. Finally there 
were four cases in which blood transfusion alone was done. From 
600 to 700 c.c. citrated blood was given within half an hour after 
admission. 

None of the patients in this group responded in any way to the 
treatment given, and all died within three hours following admission. 

Group C. In contrast with the above group, consider a group of 
36 cases of moderate shock, with a blood-pressure of 80 or below, in 
which the treatment consisted of nothing but rest, warmth and 
fluid by mouth and rectum. None of these cases had lost much 
blood nor was there evidence of infeetion. Shock was probably 
due in a very large measure to cold, exposure, lack of food and fluids. 
In this group the following 2 cases seem worthy of special mention. 

Case I. — Gunshot wound of the abdomen, five days post- 
operative. The patient had been in the ambulance practically the 
entire day. Condition on entrance: cold; clammy; pulse thready; 
color good; systolic blood-pressure 60; diastolic not readable; 
temperature subnormal. Active measures were taken to warm the 
patient up, and within two hours after admission his blood-pressure 
rose to 110 and within twenty-four hours he was able to be trans- 
ferred to another ward. 

Case II. — Gunshot wound of left arm, preoperative, fourteen 
hours in an ambulance. Condition on entrance: patient cold; 
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pulse thready, barely palpable; slight pallor. Patient had been 
mapped in wet blankets, and his clothing also was wet. Entrance 
blood-pressure 60. Treatment consisted of warmth and forced 
fluids by mouth. Within two hours blood-pressure rose to 85 and in 
four hours to 90. Patient sent to operating room; amputation of 
the left arm; blood-pressure immediately after operation 90; 
within twelve hours 110. Within twenty-four hours patient was 
able to be transferred to another ward. 

The average entrance systolic blood-pressure in the remaining 
cases of this group was between 70 and 75, and all responded very 
favorably within four to six hours. 

Group D. A group of 24 cases of moderately severe shock. In 
this group all the forms of special treatment were tried in addition 
to the regular routine measures. This was done not because we made 
any particular attempt to experiment on manner of treatment but 
because the group, as a group, presented such a variety of problems. 
In order to call attention to these problems the cases will be sub- 
divided into groups according to the type of treatment. 

Subgroup 1. Case I. — Gunshot wound of leg; extremities cold; 
pulse thready, rate 118; blood-pressure 90; 500 c.c. of gum-salt 
solution given, with rise in blood-pressure to 98 within one hour. 
Thigh amputation for beginning gas-bacillus infection. Returned 
to shock ward; blood-pressure 62; 500 c.c. gum salt solution given, 
followed by a rise in blood-pres^nre to 70 in four hours, 80 in seven 
hours, and 110 within about twenty hours. Patient receiving warm 
saline solution by rectum constantly. Patient transferred from 
shock ward in good condition. 

Case II. — Gunshotwoundof right arm and shoulder; extremities 
cold; pulse 120, poor quality; blood-pressure 60 to 70; 500 c.c. 
of gum-salt solution given, with rise in blood-pressure to 80 within 
six hours; sent to operating room; shoulder amputation; returned 
to shock ward; blood-pressure 70; 500 c.c. of gum-salt solution 
given, followed by a gradual rise in blood-pressure, reading 110 
within about twenty hours. Patient transferred from shock ward 
in good condition. 

Case III. — Gunshot wound of both legs; extremities slightly 
cold; pulse 90, fairly good quality; blood-pressure 88; 500 c.c. 
gum-salt given ; rise in pressure within three hours to 98 . Operation, 
extensive debridement of both legs; returned to shock ward with 
blood-pressure of 92, which gradually rose to 110 within twenty 
hours. Patient transferred from shock ward in good condition. 
Gum-salt solution apparently acted very well in tiding this patient 
over the operation. There was not much loss of blood, neither was 
there evidence of infection. 

Case W. — Gunshot wound of legs; received in shock ward in 
apparently good condition; extremities warm; pulse 120; blood- 
pressure 110; patient seen by surgical chief, who decided that the 
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case was not urgent and could wait for operation. Patient sent to 
operating room fourteen hours after admission; blood-pressure had 
already fallen to about 95 and gas gangrene had begun. High 
amputation of left leg. Patient returned to shock ward; blood- 
pressure 90, which fell in two hours to 50; 500 c.c. of gum-salt 
solution given, followed by a rise in blood-pressure to 70 in two hours, 
with no further rise in four hours. Gas-bacillus infection apparent 
in other leg. Six hours after operation patient died. 

Case V. — A case in which it was felt at the time that gum-salt 
solution had perhaps done harm. A postoperative case, thigh 
amputation for beginning gas gangrene; admitted to the shock 
ward in apparently good condition, except that the blood-pressure 
was only 60. Within two hours the pressure rose to 88, but within 
four hours fell to 70. At this time 500 c.c. gum-salt solution given. 
The administration of the gum solution was followed by a severe 
chill and the patient died within two hours. This was the only case 
in which a severe chill followed the administration of gum-salt 
solution. It might well be argued in this case that the fluctuating 
blood-pressure was an evidence of severe infection, and that there- 
fore the case was unsuitable for intravenous medication. 

It will be noted in the above group of 5 cases that there was little 
or no hemorrhage. In Cases I, II and III gum-salt solution served 
well to tide the patient over the period of operation, even though 
in 2 of the cases there was some evidence of infection. Case IV 
is a case of severe infection and intravenous gum salt had little or 
no effect on the course of the disease. In Case V we are left in doubt 
as to whether or not gum-salt solution hastened death. In the 
opinion of the writer it did not, because there have been many 
instances in which rapidly spreading gas-bacillus infection has caused 
sudden death. 

Subgroup 2. Ca^e I. — Gunshot wound of tlie abdomen; post- 
operative; considerable hemorrhage; pulse 164; blood-pressure 64; 
500 c.c. of gum-salt solution given; fall in blood-pressure within 
three hours to 60; 200 c.c. of blood given followed by a rise in blood- 
pressure to 68 within six hours; 450 c.c. more of blood given followed 
by a slow but constant rise in pressure to normal. Constant rectal 
saline during first twelve hours Patient was transferred from shock 
ward in good condition. 

Case II. — Gunshot wound of right arm. Postoperative; con- 
siderable hemorrhage on operating table. On admission to shock 
ward blood-pressure 50; pulse 130; skin warm; 500 c.c. gum-salt 
solution given within one hour of admission. Pressure down to 
68 in one hour and fluctuated between 68 and 60 during the next 
two hours; 200 c.c. blood given, with a rise in pressure to 70 within 
twoliours; 450 c.c. blood given, with a rise in pressure to 105 within 
four hours. Patient eventually transferred in good condition. 

Shock in above two cases was due to hemorrhage. Gum-salt 



OHLER: StJEGICAL SHOCK IN THE ZONE OF THE ADV^VNCE 849 

solution apparently did little good, but, as a matter of fact, probably 
helped considerably to tide the patient over until a complete trans- 
fusion could' be done. Case II illustrates the great value of the 
citrate method in war conditions; 600 c.c. of blood was drawn for 
this patient’s first transfusion, but only 200 c.c. was given hini 
because another admission to the ward seemed to be in greater need 
of the remaining 400 c.c. Later it was possible to secure another 
donor and complete the transfusion. 

Case III. — Gunshot wound of both legs; skin cold, moist; pulse 
thready; patient slightly restless; admission blood-pressure 74; 
500 c.c. of gum-salt solution given; no change in blood-pressure in 
three hours; 500 c.c. more gum-salt solution given; blood-pressure 
rose in two hours to 85 but fell to 70 within four hours. Patient 
was then transfused with 300 c.c. of blood, and within twelve hours 
blood-pressure had risen to 110 and remained permanent. Patient 
developed gas gangrene in both legs, and both were amputated. 
Patient stood the operation well, but subsequently died of extensive 
gas infection. 

Case IV. — Gunshot wound of the tibia; postoperative; gas- 
bacillus infection; admitted in poor condition; blood-pressure 84; 
500 c.c. gum-salt solution given; pressure fell in four hours to 68; 
400 c.c. gum-salt solution given; pressure continued to fall to 60 
in eight hours; 400 c.c. of blood given; pressure rose from 60 to 
108 in eight hours. Constant rectal saline. Amputation of arm 
necessary for gas gangrene. Following operation blood-pressm’e 
88; 500 c.c. of gum-salt solution given, followed by a rise in pressure 
to 100 in twelve hours. Patient died the next day from extensive 
gas infection. 

Case V. — ^Postoperative; leg amputation for gas gangrene; admit- 
ted in poor condition; blood-pressure 70; 500 c.c. of gum-salt solution 
given; fall in blood-pressure to 60 vdthin three hours; 600 c.c. of 
blood given and pressure rose from 60 to 98 vdthin eight hours, and 
then began to fall again, due to extensive bleeding from necrotic 
tissue in stiunp. 700 c.c. more blood given, but impossible to control 
hemorrhage, and the patient died. 

Case VI. — Gunshot wound of leg and buttock; postoperative 
for beginning gas-bacillus infection; blood-pressure 50; 500 c.c. of 
gmn-salt solution given, vith no response in three hours; 450 c.c. 
of blood given and pressure rose to 100 vdtlun twelve hours. Second 
operation necessary; amputation of leg and extensive debridement 
of buttock and other leg. Pressiue fell to 84, rose in next two 
days to 110. Third operation necessary; further debridement of 
buttocks. Patient stood operation well; gas gangrene controlled; 
patient eventually evacuated in good condition. Patient on almost 
constant rectal saline during entire stay in shock ward. 

Case VII. — ^Postoperative, Amputation of right leg for gas- 
bacillus infection. Admission blood-pressure 80; pulse 104; skin 
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warm. Two liom's after admission blood-pressure 75; 500 c.c. gum- 
salt solution given. No change in pressure for one and a half 
hours, when pressure fell to 50. Within an hour 600 c.c. citrated 
blood given; pressure began to rise at once and within four hours 
w^as 98. Patient was able to be transferred to another w^ard the 
following day, but subsequently died of infection. 

Case VIII. — Gunshot w'ound of right tliigh, witli beginning gas 
infection; patient cold, pulseless; blood-pressure not readable; 500 
c.c. of gum-salt solution given, with no results; 700 c.c. of blood 
given witliin an hour; pressure came back to 70 within four hours. 
Transfused a second time, with 700 c.c. of blood; pressure rose to 
80 within tw^o hours; sent to operating room; long anesthesia; 
patient died on the operating table. 

Note that this patient w^as really in “shock” wiien sent to the 
operating room. It is probable that the patient’s vasomotor 
apparatus w^as just able to maintain a pressure of 80, but the long 
anesthesia and the operation, together with a rapidly advancing 
infection, w^ere more than the unstable circulation could stand. 

The above subgroup of eight cases is notew’orthy, because con- 
siderable hemorrhage or gas-bacillus infection or the combination 
w'as present in each case, and because special treatment in each case 
consisted of both intravenous gum-salt solution and blood trans- 
fusion. Mention has already been made of Cases I and II, where 
shock was due to hemorrhage and where infection was absent. Gum- 
salt solution did little good in these two cases because blood w^as 
the fluid needed and no intravenous solution can serve as a substitute 
for blood. In the remaining six cases severe gas-bacillus infection 
w’^as present. Practically no response resulted from the administra- 
tion of gum-salt solution in these cases. The response to blood was 
more encouraging, but eventually all the cases wdth one exception 
succumbed to the infection. This one case (VI) was remarkable, 
because an extensive gas-bacillus infection was eventually con- 
trolled. Note in tins subgroup how’^ the presence of infection 
complicates the results regardless of the form of treatment. 

Subgroup 3. Case I. — Gunshot w^ound of leg; beginning gas 
infection; pulse barely felt; extremities cold; blood-pressure 70; con- 
siderable loss of blood; 600 c.c. of blood transfused; pressnre rose 
to 100 in four hours. Operation: amputation of left thigh; patient 
stood operation well; transferred in good condition, but subse- 
quently died from gas infection. 

Case II. — ^hlultiple wounds; beginning gas infection; extreme 
shock; pulseless; blood-pressure 70; 650 c.c. of blood given; pressure 
rose to 85 within three hours, during w^hich time patient absorbed 
nearly two quarts of fluid by rectum. Operation: extensive debride- 
ment; followdng operation pressure fell to 50; 800 c.c. of saline 
solution given under the skin; pressure rose slightly; patient died 
before another blood transfusion could be done. 
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Case III. — Gunshot wound of back; severe hemorrhage; extremi- 
ties cold; pulse not palpable; blood-pressure 68; 700 c.c. of blood 
transfused, also 800 c.c. of saline solution given under the skin; 
pressure rose to 100 within ten hours, during which time patient 
absorbed three quarts of fluid by the rectum and one quart by 
mouth. Operation: extensive debridement. No evidence of infec- 
tion. Patient stood operation well and was transferred .improved. 

The remaining cases of the group, IV, V, VI, VII, VIII, IX and X 
are here grouped together, because they are so similar to Case III, 
just mentioned. In none was there evidence of infection, and all 
had lost considerable blood. Blood-pressure, from 60 to 70. All 
responded very favorably to 700 c.c. of blood and all were transferred 
from the shock ward in good condition. 

In subgroup 3 special treatment consisted of blood transfusion 
alone. In those cases in which shock was due to hemorrhage and in 
which there was no infection the response to blood was very prompt. 
In cases in which gas-bacillus infection was present the results Avere 
the same as in the other subgroups. 

In Group D (subgroups 1, 2 and 3) cases of shock have been 
presented in which special treatment consisted of (1) gum-salt 
solution alone; (2) gum-salt solution followed by blood trans- 
fusion, and (3) blood transfusion alone. As a result of a study of 
these cases the following conclusions seem justified; (1) Gum-salt 
solution is of greatest service in cases of moderate shock when there 
has been little or no hemorrhage and when there is no severe infec- 
tion. In cases of hemorrhage it may tide the patient over for a 
period, but it is not a substitute for blood. (2) Blood transfusion 
alone is indicated in all cases of severe hemorrhage. (3) In the 
presence of gas-bacillus infection neither gum-salt solution nor 
blood transfusion serves to halt the infection. Only the exceptional 
case gets well. 

Discussion. The importance of such simple procedmes as body 
warmth, rest and forced fluids in the treatment of surgical shock 
has long been emphasized. Probably nowhere has there been better 
opportunity to note the good results from such treatment than in 
the war zone. Especially were Ave impressed AAuth the way in which 
shock cases absorbed fluids. It was not at all unusual for a shock 
case to absorb four or five pints of warm saline by rectum in about 
an equal number of hours. Unfortunately it was impossible to keep 
an exact record of the fluids taken, nor was it possible to note the 
effect on hemoglobin. Clinically, however, AA^e felt A^ery strongly 
that the forcing of fluids either by mouth or rectum AA^as a very 
important part of the treatment. 

The question as to the value of intravenous gum-salt solution in 
the treatment of shock has been much discussed by the A^arious 
workers in. the A. E. F. Apparently results in general were dis- 
appointing. At first our feeling AA^as in agreement Avith this opinion. 
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but a careful study of tlie cases cited does not justify this opinion. 
Just as there are a great many factors to be met in the problem of 
“shock,” so all these factors must be brought out in the criticism 
of any given method of treatment. For the purposes of this dis- 
cussion the most important considerations are (1) duration of the 
condition of “shock,” (2) presence of infection, and ( 3 ) amount of 
hemorrhage. 

It has often been noted that when patients have been in a 
condition of shock over a period of hours the organism fails to 
respond to any form of treatment. It would help in the problems 
here presented could we state definitely just how many hours each 
patient had been in “ shock.” This has not been possible. In Group 
I, however, we have a series of cases in which, as far as could be 
determined, the condition of shock had existed for a number of 
hours. As has been noted all forms of treatment failed in this group. 
It so happened that our first experiences witli gum-salt solution 
were with patients of this group. Consequently, first impressions 
were far from encouraging. 

The presence of infection, especially a rapid devitalizing infection 
like that of the gas-bacillus, greatly complicates the problem of the 
treatment of “ shock,” It will be noted in Groujp D that in a number 
of cases in which there was little response to gum-salt solution, gas- 
bacillus infection was present. It is true that better results were 
obtained in these cases when blood was also given, but even when 
transfusions were done the end-result was the same apart from 
exceptional cases. In fact, we fell into the habit of maldng a diag- 
nosis of gas-bacillus infection when, for no other e^ddent reason, the 
patient failed to respond properly to treatment. Gum-salt solution, 
therefore, cannot be condemned as an aid to treatment from the 
results in cases' in wliich “shock” was complicated by gas-bacillus 
infection. 

The most important single factor in the problem of “shock” is 
the question of hemorrhage, especially how much hemorrhalge. 
In order to treat shock cases intelligently we ought to Imow when 
intravenous solutions are needed and when blood is needed. It is 
quite apparent that shoek teams, as a rule, had[no means of|[actually 
determining this fact. No intravenous solution ^vill serve the pur- 
pose when the demand is for oxygen-carrying corpuscles. Theo- 
retically, gum-salt solution will sustain the circulation better than 
normal saline solution, but gum-salt solution cannot serVe as a 
substitute for blood. From our own experiences, and from eon- 
versations with members of other shock teams, it seems to the 
writer that gum-salt solution was often called upon to do just this 
thing. 

It ■ndll be noted that those cases in wliich gum-salt solution did 
good were cases of moderate shock, with little or no hemorrhage, 
without gas-bacillus infection, and when the solution was given at 
the time of operation to tide the patients over a critical period. 



ROHDENBXJEG, POHLMAN: HYPERGLYCEMIA 853 ^ 

No doubt if we had confined our use of gum-salt solution to this 
type of case, and especially to the period when the patient was on 
the, operating table, our results would have been different. ^Vllethe^ 
or not normal saline solution would liave served the purpose as well 
we are unable to say, since no comparisons were made in our series 
between normal saline solution and gum-salt solution. • 

Recently, Lee,® Robertson and Bock'* have throivn light on the 
problem of when to give fluid and when to give blood, and have 
suggested methods of calculating total hemoglobin and blood 
volume. Unfortunately, we were not in a position to make these 
calculations until just before the Armistice, so have no figures to 
offer. 

Conclusions. 1. The appointment of teams specially trained 
and equipped to treat cases of surgical shock was justified. 

2. The importance of such routine procedure of treatment as 
rest, warmth, forced fluids by mouth and rectum is beyond question. 

3. Intravenous gum-salt solution is not a substitute for blood. It 
has its greatest use in cases of moderate shock, vdth little or no 
hemorrhage and without gas-bacillus infection. In such cases the 
solution should be given just before or during operation, to tide a 
patient over a critical period. 

4. In cases m which both blood volume and oxygen-carrying' 
elements are needed, blood transfusion alone serves the purpose. 

5. Intelligent treatment of shock can only be carried out when 
methods are at hand to determine when fluids are needed and 
when blood is needed. 

6. In any criticism of methods of treatment of shock, the duration 
of shock, the presence of infection and the extent of hemorrha,ge 
must be considered. 

7. The citrate method of blood transfusion is simple and gave 
uniformly good results. 


HYPERGLYCEMIA IN ITS RELATION TO IMMUNITY. 

By G. L. Rohdenburg, M.D., 

AND 

H. F. PoHLMAN, M.D.. 

NEW YORK. 

(From Columbia University, George Crocker Special Research Fund, F. C. Wood, 

Director.) 


That the storage and mobilization of the carbohydrate molecule 
withm the organism is a very delicately balanced condition is fairly 

’ Aai. Jour. Med. Sc., No. 4, vol. chdii, pp. 570-577. The case records mentioned 
by Lee as coming from our service are not included in this scries. 

‘ Jour. Exper. Med., No. 2, vol. xxix, pp. 139-171. 
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well demonstrated by the recorded results of various investigations. 
It is knovTi that sugar metabolism may be upset in one of two ways: 
One method, wliich produces what is probably a metabolic disturb- 
ance, was first described by Jacobsen,^ who found a temporary’' 
h>Tperglycemia after the ingestion of considerable amounts of 
glucose. Jacobsen’s method, more or less modified, has been used 
by many investigators" in studying various diseases. The results 
of these investigations may be summarized in tlie statement that 
hjTierglycemia occurs in a number of different pathological con- 
ditions and that the type of reaction encountered is not specifie 
for any given pathological condition.^ 

There exists another method, first recorded by Bloom,'* by which 
the carbohydrate metabolism may be upset, namely, the injection 
of adrenalin. Adrenalin is not the only substance wliich upon 
injection is capable of inducmg hj^ierglycemia; thus peptone^ 
and various salts,® as well as some of the products of protein decom- 
position,*^ have been shoivn to possess the same power. The delicacy 
of the hj^erglycemic reaction to adrenalin has been emphasized 
by Underhill and his co-workers, who showed that it could be accent- 
uated or diminished by various substances. The administration of 
anesthetics, the physical changes undergone by the aviator and the 
injection of at least one mineral acid have also been described as 
causing a temporary increase in the blood sugar. A reaction induced, 
as is hyperglycemia, by so many different agents must of necessity 
play a most important part in the physiological and pathological 
processes of the organism. 

One of the commonly offered explanations of the hj’perglycemic 
reaction is that the sugar metabolism is controlled by the glands 
of internal secretion, and that as these are stimulated or depressed, 
increases or decreases in blood sugar occur. A further investigation 
of this explanation forms the subject of our first experiment, in which 
the attempt was made to simulate the condition of temporary 
overactivity of one or another of the endocrine glands by the sub- 
cutaneous injection of gland extracts. 

Rats were used for the experiment. They were fasted for 12 
hours; a blood-sugar determination was then made and followed 
directly by subcutaneous injection of one of the various gland 
extracts. Exactly 45 minutes after the injection and again 120 
minutes after the injection blood-sugar estimations were repeated. 


1 Biochem. Ztschr., 1913, hd, 471. 

^ Williams and Humphreys: Arch. Int. Med., 1919, xxiii, 537. Hamman and 
Hirschman: Ibid., 1917, xx, 761. Hopkins: Am. Joxjk. Med. Sc., 1915, cxlix, 254. 
Taylor and Hutton: Jour. Biol. Chem., 1916, xxv, 173. Janhey and Isaacson: Arch. 
Int. Med., 1918, xxii, 160. 

’ Rohdenburg, Bernard and Krehbiel: Am. Jouk. Med. Sc., April, 1920. 

* Deutsch. Arch. f. Min. Med., 1901, Ixxi, 146. 

® Kuriyama: Jour, Biol. Chem., 1917, xxix, 127, 139. 

® Underhill et al.: Jour. Biol. Chem., 1908, iv, 395; 1916, xxv, 461, 467; 1905-06, 
i, 113; 1911, ix, 13; 1911-12, x, 159; 1914, xix, 119; 1917, xxix, 127. 

^ Watanabe; Jour. Biol. Chem., 1918, xxxiv, 73. 
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Tlie blood was obtained from the tail vein and the sugar content 
estimated according to the Epstein® method. 

^^dlile the Epstein method may be objected to on the ground 
that it is not very accm’ate, it can also be maintained that, whatever 
the error may be, it is the same in each test, and since our results 
are not based upon the accuracy of determinations of small fluc- 
tuations, but are wholly relative, the error can be disregarded when 
repeated estimations seem well correlated. However, care must be 
taken that the same pipette and graduated tube are used at all 
three estimations with any given animal, for it has been our experi- 
ence that variations of from 25 to 30 per cent, are not infrequent as 
between two different pipettes or graduated tubes. Neglect of 
this factor would, of course, introduce a grave error in th3 results. 

The substances chosen for subcutaneous injection were commercial 
adrenalm hydroclflorlde, commercial pituitary extract (obstetrical), 
and salme extracts of desiccated and powdered thyroid gland, 
pancreas and liver. The saline extracts were made by allowing 1 gm. 
of the desiccated powder to macerate in 100 c.c. of physiological 
saline solution for 24 hom’s at a temperature of 10° C. The mixture 
was centrifuged and the char supernatant fluid was used within 24 
hours. The dosage of the saline extracts was 0.5 c.c. while that of 
the commercial preparations was approximately 0.25 c.c.- 

In another paper,® in which metabolic hjq^erglycemia was con- 
sidered, it was pointed out that one of three tj’pes of reaetion might 
follow the ingestion of considerable amounts of glucose. Since these 
types of reaction occur also m the hj’perglycemia discussed , in the 
present paper we shall again describe them here. In type 1 the 
blood-sugar values are higher at the 45-ininute interval than at the 
zero horn, and the values at 120 minutes are as high as or higher 
than those at 45 minutes. With the reaction classed as type 2 the 
sugar concentrations are higher at 45 minutes than at the zero hour, 
but the values at the 120-minute interval are lower than those at the 
45-minute interval. With the tj^pe 3 reaction the blood-sugar figures 
are lower at 45 minutes than at the zero hour and the values at 
120 minutes mey be lower than those at the 45-minute interval or 
much higher than thoss at the zero hour. Strictly speaking, cases 
occur in the type 3 group which are not hyperglycemias but hypo- 
glycemias, the blood-sugar values never rising above the normal 
during the entire experiment. 

In order to determine the influence of sex and age upon the 
various types of reaction a series of 96 rats, in which these factors 
were carefully recorded, was injected with adrenalin. These animals 
represent the adrenalin group shown in Table I. No influence 
attributable to these factors was demonstrable, the percentages of 
the various types of reaction being equally distributed irrespective 
as to age or sex. 

® Jour. Am. Med. Assn., 1914, Ixiii, 1CG7. 

* Rohdenburg, Bernard and Krehbiel: Am. Jour. Med. Sc., February, 1920. 
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The numerical data of the experiment in which gland extracts 
were injected are given in Table I, This table records the actual 
number of animals in each group, the percentage of the various 
types of reaction found Avith each glandular extract and the average 
as well as the maximum and minimum amoimts of blood sugar 
found at the different time intervals. The points of interest are 
(a) the wide variations between maximum and minimiun in any 
group at any time interval, and (b)' the relative constancy with 
which the various reaction types occur, there being practically no 
difference if the small munber of animals used be considered. 


TABLE I. 


Gland extract. 

No. of 
animals. 

Percent- 
age of 
total 
group. 

Zero hour, mg. per 
100 c.c. 

45 minutes mg. per 
100 c.c. 

120 minutes mg. 
per 100 c.c. 



Av. 

Max. 

Min. 

Av. 

Max. 

Min. 

Av. 

Max. 

Min. 

Adrenal 


32 

33 

135 

192 

HI 

e: 1 
160 

206 

i 

■ 

280 


ThjToid 


4 

33 

141 

140 

122 

159 

180 

ISi 


194 

154 

Pituitary 


3 

25 

132 

150 

BSI 

140 

156 


fgi 

160 

134 - 

Liver 


3 

25 

169 

186 


180 

180 

172 

188 



Pancreas 


2 

17 

159 

160 

m 

178 

180 

176 

193 


184 

Adrenal 


31 

32 

136 

200 

Typ 

84 

E 2 

176 

262 

70 

116 



Thyroid 


4 

33 

144 

194 


173 


130 

130 

156 


Pituitary 


3 

25 

119 

130 

1^3 

144 


136 

123 

eeh 

110 

Liver 


4 

33 

166 

180 

148 

212 

214 

210 

181 

iiiTil 

175 

Pancreas 


2 

17 

156 

160 

152 

193 


178 

157 


154 

Adrenal 


33 

34 

155 

240 

Ti-p 

102 

E 3 
129 

194 

80 

141 


86 

ThsToid 


4 

33 

170 

210 


■Wfl 

154 

■Ufa 

166 

224 

112 

Pituitary 


6 

50 

138 

160 


116 


Bl 

151 

196 

104 

Liver 


5 

42 

■KflM 

196 

166 

147 

178 

^^3 

187 



Pancreas 


8 

66 

188 

236 

158 

162 



144 

158 

122! 


Hyperglycemia after adrenalin injection is not new and hyper- 
glycemia after the injection of other gland extracts has also been 
described recently by French investigators.^® It is probable that 
the hyperglycemia after gland-extraet injection is not specific but 
is due to the protein content of the extract, and, as we have stated 
before, peptone and various proteins are known to give rise to 
hyperglycemia. The influence of the saline used to extract the 
powdered gland must also be considered, and while the protocols 
will not be given it may be stated that in rats the injection of 0.5 
c.c. of physiological saline solution does not induce a hjTperglycemia. 
The supposed excitability of the rat, as well as the influence of from . 
30 to 120 seconds of ether anesthesia', which was at times used in 
order to enable us to hold the animals quiet, was also controlled 
without demonstrating a hyperglycemia caused by either condition. 
The experiments subsequently to be described also demonstrate 
that if these factors (saline injection, excitement, anesthesia) be 

, 1° Achard, Ribot and Binet: Compt. rend. Soc. de biol., 1919, Ixxxii, 788. 
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the ones which control or induce the hyperglycemia, then we are 
confronted "with the peculiar condition that these factors run paralld 
with the production of antibodies. 

All that can he said of the experiments recorded in Table I is 
that they show that all of the substances used give rise to a hyper- 
glycemia and that the type of reaction is not specific for any one 
substance. 

TABLE II. 


Gland removed. 

Time after 
removal 
when tested. 

1 Zero 

1 hour. 

1 



No. of 
animals. 

Per cent, 
of type. 

Adrenals complete . 

Type 
48 hours 

1 

12G 

206 

212 

3 

' 43 

ThjToid and part of para- 
thyroid 

34 days 

139 

143 

151 

2 

33 

Spleen complete 

24 “ 

0 

0 

0 

0 


Pancreas about three quar- 
ters 

33 “ 

130 

140 

140 

1 

17 

Tlijunus complete ... 

34 " 

0 

0 

0 

0 


One kidney 

34 “ 

150 

160 

160 

1 

9 

Both testes 

28 “ 

0 

0 

0 

0 


Both ovaries .... 

32 “ 

100 

120 

130 

1 

12 

Adrenals complete . 

Type 
48 hours 

2 

128 

j 

223 

184 

4 

57 

ThiToid and part of para- 
thyroid 

34 days 

140 

164 

140 

4 

66 

Spleen complete 

24 “ 

0 

0 

0 

0 


Pancreas about throe quar- 
ters 

33 “ 

124 

153 

134 

3 

50 

Thjonus complete . 

34 “ 

140 

160 

130 

1 

20 

One kidney 

34 “ 

133 

176 

142 

5 

45 

Both testes 

28 " 

0 

0 

0 

0 


Both ovaries .... 

32 " 

167 

171 

109 

5 

62 

Adrenals complete ... 

Type 

48 hours 1 

3 

0 

0 

0 

0 


Thyroid and part of para- 
thyroid 

34 days 

0 

0 

0 

0 


Spleen complete 

24 “ 

172 

166 

152 

6 

100 

Pancreas about three quar- 
ters 

33 “ 

158 

130 

134 

■ 2 

33 

Thymus complete ... 

34 “ i 

155 

139 

162 

4 

80 

One kidney 

34 “ 

167 

138 

132 

5 

45 

Both testes 

28 “ 

158 

131 

156 

9 

100 

Both ovaries .... 

32 " 

165 

158 

145 

2 

25 ' 


The second experiment consisted of repeating in part the previous 
determinations, tliis time on animals from which one or another 
internal secretory gland had been removed, either partially or 
completely. For the purpose of releasing glycogen, 0.5 c.c. of a 
1 per cent, solution of peptone in distilled water was used, all other 
details being identical with those previously described. Table II 
gives the data of this group, the number of animals, the percentage 
of the various reaction types, the gland ablated and the average 
blood-sugar figures for each time period in any given group being 
presented. . 
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As in the first experiment, three types of reaction were encountered, 
though some of the animals apparently showed some fixation of tj-pe. 
All of the animals in which either spleen or testes had been removed 
showed tjpe 3 reaction, and 80 per cent, of the thjmius-free group 
also came in this class. Singularlj’- enough removal of the gonads of 
the female resulted in only 25 per cent, of type 3 reaction. The 
most violent reaction, the degree of hjperglycemia being the cri- 
terion, occurred in the adrenal-free group, tlie remainiag animals 
showing less violent reactions, with the reaction in the thjToid-free 
group the least marked of all. In this connection it may be recalled 
that Janney and Isaacson have shovm that removal of the thyroid 
inhibits hjperglycemia. 

The results of tlie second experiment indicate that what we have 
chosen to call the non-metabolic hyperglycemia is not markedly 
influenced by removal of any of the internal secretorj’- glands given 
in Table II. 

In a third series of experiments, substances of widely different 
characteristics were injected subcutaneously into rats, in order to 
determine whether the list of substances causing a hjperglycemia 
might not be further extended. The substances used were 1 per 
cent, solutions in distilled water of peptone, amino-acetic acid and 
urea; pure olive oil, oleic acid and glycerin. The dosage was 0.5 
c.c. ; the last three substances, however, were used in full strength. 
All other details were the same as those previously described. It 
will be noted that all these substances, with the exception of glycerin 
gave rise to a hyperglycemia. (Table III.) 

TABLE III. 

Type 1 

No.'of Percentage ’ Mgm. sugar per 100 c.c. blood. 

Substance used. animals. of type. Zero hour. 45 minutes. 120 minutes. 


Peptone . 




0 

• 

0 

0 

0 

Amino-acetic acid 




1 

16 

106 

126 

162 

Urea .... 




1 

16 

114 

140 

140 

Olive oil . 




0 


0 

0 

0 

Oleic acid 




1 

16 

84 

130 

150 

Glycerin 




0 

Type 2 

0 

0 

0 

Peptone . 




4 

40 

155 

203 

155 

Amino-acetic acid 




3 

50 

115 

151 

144 

Urea .... 




0 

, , 

0 

0 

0 

Olive oil . 




2 

33 

152 

161 

135 

Oleic acid 




2 

33 

143 

178 

152 

Glycerin 




0 

Type 3 

0 

0 

0 

Peptone . 




6 

60 

194 

155' 

180 

Amino-acetic acid 




2 

33 

143 

107 

' 150 

Urea .... 




5 

84 

154 

125 

167 

Olive oil . 




4 

66 

163 

141 ■ 

170 

Oleic acid 




3 

50 

159 

124 

"142 

Glycerin 




6 ' 

100 

133 

132 

139 
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A brief study was made also of the reaction following the injection 
of a 1 per cent, solution of mea in distilled water in man, the Lewis- 
Benedict method as modified by Meyers and Bailey being used -to 
estimate the blood sugar and the time intervals remaining as for 
the rats. As is shovm in Table IV, variations in blood sugar followed 
these injections, and in one instance a variation of 33 mgm. was 
observed. 

TABLE IV. — GLYCEMIC REACTION IN MAN AFTER INJECTION OF UREA. 

Substance. Zero hour. 45 minutes. 120 minutes. 


129 112 96 

80 110 84 

Urea: Dose: 2 c.c. 1 per cent, solution . . • 92 • 120 102 

106 86 74 

130 129 126 


Constancy of reaction tj^pe not being demonstrable with any 
of the substances used, our next experiment consisted of repeated 
injections into the same animal of different gland extracts. As is 
shovTi in Table V, even in the same individual the tj^e of reaction 
is not constant when the substances injected are varied. 

This last experiment was repeated on rabbits, the substance 
injected being a saline extract of desiccated fresh normal human 
liver obtained from a healthy man who had committed suicide. 
Blood-sugar estimations were made as before, at the same time 
intervals and by the same method as with the rats. The injection 
were given daily and in doses increasing by 0.25 c.c., the initial dose 
being 0.25 c.c. Three rabbits were used in the experiment; the data 
are given in Table VI. 

Inasmuch as tlie matter can be much better shonm by graphs, 
we have plotted in Chart 1 tlie varying reactions observed in rabbit 
1 following the first five injections. It is evident that when the same 
substance is used for repeated injections the types of reaction 
encountered vary without rule. If, however, the figures for each 
zero hour on successive days be plotted as in Chart 2, which presents, 
the averaged figures for the three animals, it becomes evident that 
with each repeated injection there is a gradually increasing hyper- 
glycemia in which each succeeding low point is higher than the 
low point preceding. The 45-minute and 120-minute figures when 
plotted in the same manner also show this gradual increase in 
hyperglycemia. 

Another series of three rabbits was injected with typhoid bacilli 
standardized at two billions per cubic centimeter. The injections 
were given subcutaneously every third or fourth day in increasing 
doses, commencing with 0.25 c.c., and increasing 0.25 c.c. every 
injection. Blood-sugar estimations were made as before, but at the 
zero hour and 60-minute interval only, and at the same time the 
agglutinin titer of the serum was tested. The data of the experiment 
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TABLE V. 


Date, August. 

Rnt No. Zero hour. 

45 minutes. 

120 minutes. 

Type. 

12 


■ IGO 

172 

186 

I 

13 

1 , 

158 

182 

192 

I 

20 

X * 

138 

158 

164 

I 

25 


160 

142 

194 

III 

12 


f 196 

176 

200 

III 

13 

9 < 

1 164 

188 

170 

II 

20 


220 

240 

220 

II 

25 


. 122 

140 

130 

II 

12 


158 

212 

190 

II 

13 

O . 

196 

190 

176 

III 

20 

o ^ 

180 

186 

190 

I 

25 


172 

130 

140 

III 

■ 12 


' 180 

214 

175 

II 

13 

A . 

154 

124 

170 

III 

20 


160 

166 

132 

II 

25 


^ 180 

214 

190 

I 

12 


r 180 

214 

180 

II 

13 

c 

1 200 

150 

192 

III 

20 

u < 

136 

160 

172 

I 

25 


154 

200 

200 

I 

12 

1 

f 166 

138 

190 

III 

13 

A J 

1 176 

180 

192 

I 

20 

u < 

1 150 

150 

148 

III 

25 

1 

[ 128 

116 

150 

III 

12 


r 180 

156 

194 

III 

13 

n 

1 180 

200 

170 

II 

20 

i < 

130 

176 

210 

I 

25 


^ 180 

200 

180 

II 

12 


r 190 

178 

160 

III 

13 

8. 

176 

140 

116 . 

III 

20 

180 

180 

140 

III 

25 


130 

180 

120 

II 

12 


170 

90 

192 

III 

13 


170 

180 

162 

II 

20 

9^ 

164 

172 

144 

II 

25 


120 

100 

. 80 

in 

12 


186 

188 

190 

I 

13 

10. 

152 

160 

230 

I 

20 

170 

178 

180 

I 

25 


182 

180 

200 

III 

12 


160 

180 

‘ 188 

I 

13 

11. 

142 

192 

164 

II 

20 

174 

172 

142 

III 

25 


178 

160 

164 

III 

12 


f 184 

210 

200 

II 

13 

12. 

122 

178 

194 

I 

20 

154 

160 

144 

II 

25 


no 

134 

ISO 

■ I 


August 12, liver; August 13, pancreas; August 20, thyroid; August 25, Adrenals. 
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are given in Table VII and the average curves for the blood-sugar 
values and serum titer are shown in Chart 3. It is apparent that 
tlie progressive hj^perglycemia and development of agglutinins run 
parallel, and that when the titer no longer increases in strength 
then the temporary hyperglycemia following each injection subsides, 
though the zero hour values may for a period remain high. 


TABLE VI. — ^MGM. OF SUGAR PER 100 C.C. BLOOD. 




Zero hour. 

45 minutes. 

120 minutes. 

Type of 

Date. 

Rabbit. 

reaction. 

2 

1 

112 

212 

230 

I 

4 

1 

124 

40 

136 

■III 

C 

1 

210 

204 

190 

HI 

8 

1 

136 

65 

230 

III 

10 

1 

194 

196 

280 

I 

12 

1 

236 

250 

220 

II 

15 

1 

150 

150 

152 

III 

17 

1 





18 

1 





19 

1 

210 

• • • 

190 


25 

1 

220 

... 

190 


2 

2 

116 

340 

194 

II 

4' 

2 

116 

48 

124 

III 

0 

2 

• • « 

220 

216 


8 

2 

186 

242 

104 

11 

10 

2 

140 

158 

208 

I 

12 

2 

« • » 

• * > 

264 


15 

2 

220 

226 

240 

I 

17 

2 

240 

« • » 

260 


18 

2 





19 

2 





25 

2 

110 




2 

3 

65 

230 

234 

1 

4 

3 

156 

48 

112 

III 

C 

3 

220 

200 

200 

III 

8 

3 

170 

136 

156 

III 

10 

3 

170 

198 

214 

I 

12 

3 

152 

• « . 

136 


15 

3 

, 238 

280 

240 

II 

17 

3 





18 

3 





19 

3 

210 

• • • 

188 


25 

3 

115 





Another series of three rabbits was injected with 2 c.c. of a 5 per 
cent, suspension of sheep red blood cells, injections being made 
subcutaneously in uniform dosage. At stated intervals blood-sugar 
determinations and lytic titers were done, the time periods being 
the same as with the rabbits injected with typhoid vaccine. The 
data of the experiment are given in Table VIII and graphically 
shown in Chart 4. Again, it is evident that the increasing hyper- 
glycemia follows the development of lytic substances. 

Conclusions. From the experiments recorded it may be con- 
cluded that a temporary hyperglycemia accompanies the injection 
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CHART. 1 


ROHDENBIIRG, POIILMAN: HYPERGLYCEMIA 863 

of a variety of organic and inorganic substances. The reaction 
tj^ie encoimtered is not specific for any given substance injected, 


COHPARISOH OF BLOOD SUGAR CURVES AND A06LUTIMIN TtTER 



Blood suoar curve amd curve of lytic titer 



nor can a reaction type be said to be distinctive of lack of function 
of any one of the endocrine glands tested. Repeated injections of 
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the same substance cause a gradual rise in the blood sugar parallel 
to the formation of agglutinins or lysins. Irregular fluctuations 
occur in the sugar content of the blood from day to day, but, as 
shonm in Chart 4, tlie trend is upward until tlie maximum titer of 
antibody is reached, no glycemic reaction following the further 
injection of the substance used. Whether this hj'pergljxemia is 
due to temperatmre variations vdiich are knorni to follow the 
ingestion^ or the injection of foreign protein,’- or whether it is due 
to the breaking up of protein which occurs in the process of antibody 
formation, cannot at present be definitelj’’ stated. 


TABLE VII. — JIGir. or SUGAR PER 100 C.C. OF BLOOD. 


Date. 

Rabbit. 

Zero hour. 

CO minutes. 

ABKlutinin 

titer. 

22 

1 

210 

130 


24 

1 

190 

170 


27 

1 

188 

202 

80 

1 

1 

206 

260 

160 

5 

1 

, 210 

230 

320 

8 

1 

240 

280 

80 

11 

1 

120 

160 

1280 

15 

1 

238 

224 

640 

18 

1 

210 

230 

1280 

23 

1 

220 

230 

5120 

28 

1 

234 

234 

5120 

1 

1 

220 

230 

1280 

4 

1 

228 

230 


22 

2 

248 

144 


24 

2 

202 

194 


27 

2 

226 

222 

20 

1 

2 

224 

236 

40 

5 

2 

200 

180 

1280 

8 

2 

280 

300 

80 

11 

2 

160 

250 

320 

15 

2 

210 

216 

60 

18 

2 

236 

240 

320 

23 

2 

200 

230 

280 

28 

2 

256 

248 

5120 

1 

2 

244 

250 

640 

4 

2 

240 

244 


22 

3 

166 

108 


24 

3 

146 

200 


27 

3 

216 

250 

80 

1 

3 

228 

200 

160 - 

5 

3 

213 

230 

80 

8 

3 

220 

240 

160 

11 

3 

200 

210 


15 

3 

140 

144 

160 

18 

3 

240 

226 

80 

23 

3 

250 

270 

1280 

28 

3 

246 

250 

1280 

1 

3 

228 

224 

5120 

4 

3 

204 

200 

1280 


Atkinson and Lusk; Jour. Biol. Chena,, 1918, xxxvi, AIS. 
Zinsser; Infection and Resistance, New York, 1918. 
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The experiments here recorded show a phenomenon associated 
with the process of immunity which has hitherto escaped obser- 
vation. An analysis of the hyperglycemia following repeated 
injections of tlie same substance indicates that the hyperglycemia 
is one which gradually increases in intensity up to a certain level of 
sugar concentration in the blood, that it keeps this level of intensity 


TABLE VIII. — ^MGM. OF SUGAR PER 100 C.C. OF BLOOD. 


Date. 

Rabbit. 

Zero hour. 

60 minutes. 

Lytic titer. 

22 

1 

380 

316 


25 

1 

480 

480 


28 

1 

428 

440 

100 

31 

1 

436 

456 

200 

5 

1 

408 

460 

200 

8 

1 

496 

520 

200 

11 

1 

460 

476 


14 

1 

480 

520 

400 

18 

1 

456 

468 


21 

1 

480 

496 

600 

25 

1 

480 

500 


28 

1 

560 

588 

900 

2 

1 

520 

540 


5 

1 

544 

560 . 

1200 

9 

1 

536 

556 


12 

1 

528 

528 

1400 

22 

2 

336 

300 


25 

2 

516 

460 


28 

2 

388 

376 

100 

31 

2 

420 

440 

100 

6 

2 

396 

400 

200 

8 

2 

480 

520 

200 

11 

. 2 

360 

420 


14 

2 

472 

520 

200 

18 

2 

396 

416 


21 

2 

520 

540 

300 

25 

2 

508 

540 


28 

2 

544 

552 

400 

2 

2 

480 

596 


5 

2 

516 

536 

300 

9 

2 

500 

500 


12 

2 

500 

508 

400 

22 

3 

248 

340 


25 

3 

456 

420 


28 

3 

396 

396 

100 

31 

3 

412 

472' 

200 

5 

3 

420 

440 

300 

8 

3 

464 

484 

200 

18 

3 

440 

500 

• 

21 

3 

480 

500 

600 

25 

3 

476 

516 


28 

3 

552 

560 

500 

2 

3 

440 

440 


5 

3 

560 

560 

400 

9 • 

3 

536 

536 


12 

3 

496 

496 

500 


The blood-sugar values are considerably higher in this group because 0.05 c.c. of 
blood were used instead of 0.2 c.c. as with the others. The smaller the amount of 
blood used the higher the normal values, has been our experience. 
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for a short period and then returns to a normal figure even though 
the immvme bodies are still present in the blood. The experiments 
further suggest that the hj-perglycemia whieh follows the injection 
of substances generally supposed not to be capable of inducing anti- 
body formation (i e., fats, palj-peptids) may serve as a method 
for testing the reactions of the body when neither precipitms, 
agglutinins nor lysins are demonstrable. From a practical stand- 
point tlie absence of a hj^ierglycemia after the injection of a given 
substance Icno^vn to induce hyperglj’’cemia might be taken to indi- 
cate the point of maximum antibody production in the individual 
or animal in question. 


OBSERVATIONS ON SOME TESTS OP PHYSICAL FITNESS. 

By Paul D. White, M.D., 

MASSACHUSETTS GENERAI, HOSPITAL, BOSTON, JIASS. 

Certain facts of considerable interest were obtained from tests 
carried out in France at U. S, Base Hospital No 6 during tlie summer 
of 1918.* At first plans for careful work were hopefully made, but 
the routine became soon so overwhelming tliat only the initial tests 
could be completed satisfactorily. Because of two or three impor- 
tant conclusions to be drawn from these tests and from the obser- 
vations that followed I am making this report. 

In June and July, 1918, I took over the care of the gassed cases, 
chiefly those convalescent, and continued this work imtil after the 
Armistice. The first task was to organize the wards, which shortly 
developed into a camp of several hundred patients. By October I 
was swamped by 500 cases in the clinic at one time, but tlie routine 
was developed satisfactorily. 

The second task and the more important was to decide at what 
time the soldiers were fit to retm-n to combat duty; or when they 
should be reviewed by the Disability Board for assignment to special 
duty imder the classification B-1, B-2; C-1, C-2; or for return to the 
U. S. A. as of Class D. 

A signified fitness for combat or active normal duty. 

, B-1 signified temporary non-combat normal duty. 

B-2 signified temporary non-combat light duty. 

C-1 signified permanent non-combat normal duty. 

C-2 signified permanent non-combat light duty. 

As time went on during the summer, work on the “gassed” cases 
became organized and convalescent patients from the other hospital 
wards were then sent to me to benefit by the exercises, games and 

’ l wish to express my appreciation for the great assistance rendered to me by 
Sergeant John O, Moose. 
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semi-military life. Eventually, my patients included “gassed” cases, 
convalescents from infectious diseases, patients with healing chest 
woimds, effort sjmdrome cases and a few other neurotics. About 
three-quarters of the cases were discharged to Class A duty and the 
rest were about evenly distributed, as Class B-2, Class C-2, and 
Class D by the Disability Board. The work proved to be successful. 
Some following up of the cases was begun, but was interrupted by 
tlie Armistice. Cards were printed and given to the soldiers 
discharged from these convalescent and “gassed” wards to be sent 
back after two weeks of duty. The replies indicated generally that 
tlie method of classification was satisfactory. 

Tests. I shall now describe in detail the tests which we tried out 
before we decided finally on the ones that were the most practical. 
First we made a number of tests on several groups of young soldiers 
of average age, height and weight. One group consisted of five 
normal men; one of five convalescent “gassed” soldiers; one of five 
effort sjmdrome cases; and one of five psychoneurotic “shell-shock” 
soldiers. The tests were those of exercise and respiration, the 
latter' following tests tlie British Aviation Service was using. 

The resphatory tests were: 

1. Breath-holding: length of time in seconds that the breath 
could be held. 

2. Vital capacity: the amount in cubic centimeters of air that 
could be expelled from the chest after a maximum inspiration. 

3. Expiratory force: as determined by the height in milligrams to 
which a mercury column, 4 mm. in diameter, could be blown. 

4. Fatigue test: tlie length of time in seconds that the mercury 
column could be held by the respiration at 20 mm. height. 

5. The amount of fluid (liquid paraffin) in cubic centimeters that 
could be blown over from one bottle into anotlier. This combined 
the fatigue test factor and the vital capacity factor. This test was 
not one of the British Aviation Service. 

The exercise tests as planned included: 

1. Climbing two flights of steps in one minute of time, fifty steps 
in all, each one 16 cm. high. 

The pulse-rate, respiratory-rate, systolic and diastolic blood- 
pressures and subjective sensations were noted before the exercise, 
immediately at the end of the exercise and two minutes and five 
minutes after the end of the exercise. 

2. 100-meter walk and 100-meter run (dog trot) with the gas 
mask on. 

The pulse-rate and general condition were recorded. 

3. 5-kilometer march. 

The pulse-rate, blood-pressure and general condition noted before 
and after. 

We had hoped to carry out the 5-kilometer march test with the 
pack on, but the routine of work prevented. 



TABLE I. — SUMMARY OF RESPIRATORY AND EXERCISE TESTS IN FOUR GROUPS OF SOLDIERS: NORIVLVL; CONVALESCENT GASSED 
“effort syndrome,” '^VND PSYCHONEUROSIS WITH “SHELL SHOCK.” AVERAGE FIGURES. 


868 WHITE: OBSERVATIONS ON TESTS OF PHYSICAL FITNESS 


a 


S ti 

<r;Sl 

■§5 

o 

5 


o 


in 


s cs 
Ah ^ 


•jo^jv 


•ojojag 




•OJOjOg 




•ojojog 


O 


3op) 

unj Jo^oui-ooi 


CO 

Cl 


jo;ocn-ooi JOijv 




b- o 
CO 


£2 & 

9M 

— So ^ 
cg° 

o P a 
_ « o c 

p » 

S 

o £ 

PP c 


a 


rt 


A 

•a 

o 

5 


a 

CO 


b 

O 

eS 

CQ 

o 


eS 

CQ 

3 

Ah 


jSo^nutm 2 
jo^jo o'aatiijQ 




•(ojnssDjd 

OIIO^BCip) 
ODUo'-jii oautiqo 


CO 

I 


•;eoj 
,eo^nutm z 
asrajaaQ 


*(8jnBsajd 
orio^BiCs) •3 b[ 

‘uitQ aiasoajaux 


,ea;ninui z 

JO^JV 0SV0J09(J 


‘(ea;vj 

^o^aaidsai) 

osaajaax 


*;Baj 
.so^nuiui z 
JO^ja 06801000 


*(B0'jirj-o6in<l) • 

oBaojonx 


+ 

CO 


M5 M iH 

1 4 - + 


•jD^oua 

o;ui op^oq ouo taojj uAio[q po 
u^tJJBd JO *0-0 ::jeo^ opioq-Moja 


•nim oz ^8 i^cloq 
nuitqoo qotqAi Smmp ‘spuoooB ui 
auii-j 1*^60; auSp8}*‘.uuin\oo jCanoioi^ 


T5 E 
W o 


•UMoiq aq uca uuinjoa 
Xjmojain qoiqAi oi ‘uiin ui ^qSjaq 
:aajoj iCjo^BjicIxo luranioa’ jtmajaj.^i 


•o’D ui itiiatKiTia imiA 


•spaooas ni arap ‘qjaoaq SnqJiou 


O 


2 

2 


3 

U 

<c 


fi 

03 O 

*•5 C 




TJ 

a 

>» 


to 


a 

u , 

03 

fE ^ 

> to 
o 5 


5 The figures are the averages of three trials in each respiratory test. This applies also to the four other tables. 






























TABLE II. — DETAILED TESTS IN- FIVE NOEiLVL SOLDIEES. 
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TABLE III. — DETAILED TESTS IN FIVE SOLDIERS WITH MILD EFFORT SYNDROME 
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TABLE IV. — ^DETAILED TESTS IN FIVE SOLDIERS CONVALESCENT FROM GASSING. 
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TABLE V. — ^DETAILED TESTS IN FIVE SOLDIERS WITH THE SHELL-SHOCK TTPE OP PSYCHONEDROSIS, 
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OBSERVATIONS ON TESTS OF PHYSICAL FITNESS 873 

Discussion of Results. From the tables it is obvious that the cases 
most strikmgly limited in capacity in nearly all of the tests were 
tlie “shell-shock” cases of psychoneurotics. Incidentally the con- 
valescents from acute infectious disease^ as a rule, did well in the 
exercises or games tried and went back to duty more quickly than 
any of the others, provided tliere was no pronounced neurotic 
element as an additional factor.! It always proved of extreme im- 
portance to look for nervousness in all cases convalescent from any 
condition. Such nervous cases, although apparently recovered, gen- 
erall}'’ responded poorly to the tests, and really were not fit. Such 
people were often bright, capable of careful mental work, but not 
for the strenuous physical war game. Race seemed often a factor. 

All tliese tests appeared to be much more tests of the fitness of the 
nervous system than of the heart and lungs per se. To stimulate 
convalescence and to obtain an excellent test for malingering (which 
was usually of the unconscious type and not infrequently found), 
base-ball games were held about twice a week, the wards playing 
against eacli other, and as manj'’ substitutes used in tlie game as 
possible. The medical ofiicer kept score on the side lines, thus 
closely following individual players. Some of the games were 
exceedingly close and interesting, and usually the men in the midst 
of the play forgot them sjmiptoms. Some of them showed them- 
selves easily fitted who had been complaining previously a good 
deal, while others were obviously exhausted by dash to the first or 
second base, for example. Games such as these, followed closely, 
prove an excellent stimulus as well as a test for physical fitness. 

The test which we finally employed as the best, taking into 
.consideration exertion, Excitement and the need of economy of time 
and effort on the part of the medical officer, was the 100-meter run 
with the gas mask on. The run provided the exertion and the 
gas mask the mental spur. Bad general appearance, breathlessness, 
pain, faintness, cough, extreme tachycardia and exhaustion were the 
conditions looked for at the finish of the run and helped decide on 
the fitness of the individual. This test was used on about 2000 
soldiers. 

There is one further observation that I should like to make. 
Many of the soldiers, I should hazard probably one-third, sent dovm 
to our Base Hospital as gassed, showed only nervousness when they 
reached the hospital. It is quite likely that that was all tliat was 
troubling many of the A. E. F. who said that tliey had been “ gassed.” 

Summary. 1. Various tests, respiratory and exercise, are des- 
cribed which were applied in U. S. Base Hospital No. 6, A. E. F., 
to small groups of normal soldiers, convalescent “gassed” soldiers 
and to neurotics of the “effort syn^ome” and “shell-shock” types. 

2. The 160-meter run with the gas mask on was the test finally 
chosen as the most practical for use at U. S. Base Hospital No. 6 in 
determining the fitness of the soldier to return to combat duty. 

VOL. 159 , NO. 6 . — JUNE, 1920 . 29 
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3. All the tests proved to be tests rather of stability of the nervous 
system than of cardiac and pulmonary condition 'per se: the more 
nervous a man the poorer his reaction, 

4. One of tlie most important applications to civilian medicine of 
the lessons from these tests is with respect to the vital capacity,, 
which proved to be rather a test, as mentioned above, of nervous 
stability than of the condition of the cardiovascular or respiratory 
systems per se, in the groups under discussion. 


LIFE-CYCLES OF THE BACTEEIA AND THEIR POSSIBLE 
RELATION TO PATHOLOGY. 

By Ralph R. Mellon, M.Sc., M.D., Dr.P.H., 

DIRECTOR OF rADOR,VTORIES, HAHNEMANN HOSPITAL, ROCHESTER, N. T. 


Very early in the history of bacteriologj’' the belief prevailed 
that the various moiphological units were quite interchangeable, 
e. g., rod forms easily developed into coccus forms, and vice versa. 
As bacteriological methods were improved it became evident tliat 
in the majority of instances these changes were apparent only 
— that when a bacterial species or tj'pe was once isolated and sub- 
sequent contamination guarded against the induction in it of cul- 
tural and biological changes was no simple matter. In other words 
a pme culture, under the artificial conditions of tlie laboratory, 
would “breed true” to the characteristics that had fixed its specific 
ranking. 

As a result the theory of fixity or immutability of bacterial types 
has gradually supplanted the primitive view of an unrestrained 
plasticity of bacterial protoplasm. For the designation of the 
curious but fluctuating changes in form displayed by pure cultures 
when subjected to variations of en\dronment we have the term 
polymorphism or pleomorphism, while the term involution is applied 
to the bizarre forms often present in old cultures. The latter were 
regarded as degenerated forms, usually incapable of reproduction, 
and as such the counterpart of a deterioration in the nutritive 
qualities of the medium. 

For several decades these fundamental ideas have completely 
dominated our conceptions of bacteria in relation to disease. The 
simple processes of transverse fission and spore formation have been 
thought to embrace practically the entire truth concerning the life- 
history of bacteria. Despite these facts, there has always existed, 
a residuum of workers, who, unable to doubt experimental e\ddence, 
have not yet been entirely convinced that the story was so simple— 

ho have felt that, bound up in some way with these curious mor- 
phological changes, were fundamental biological principles, which 
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•when formulated might clarify many of the problems of infection 
that have been clouded so effectually by the terms pleomorphism 
and involution. 

Scattered tlrrough the literature can be found instances, not infre- 
quent, of observers who have found it necessary to invoke some 
sort of cyclic or phasic change, physiological in nature, to explain 
satisfactorily the conditions confronting them. But it is only within 
relatively recent years that any systematic efforts have been directed 
toward the solution of these problems, and the number of workers 
is but few indeed. It is not the intention of this paper to consider 
in any exliaustive way the literature of the subject but merely to 
attempt a preliminary integration of the more significant studies 
already made, with allusions to their possible bearing on some of 
the unsolved problems of present-day pathology and bacteriology. 

The studies to which I wish to direct attention date back to 
1914-15 or thereabouts and have been conducted chiefly by Hort, 
Lohnis and their co-workers and the writer. Hort’s work^ deals 
cliiefly with the meningococci, the colon-typhoid-dysentery group 
and with typhus fever. He believes that the meningococcus, as we 
Icnow it, is not the primary cause of epidemic cerebrospinal fever, 
because he is unable to produce the disease in monkeys by intra- 
peritoneal injections of laboratory'- cultures of the organism, or, for 
that matter, in any other way. Flexner’s intraspinal inoculations 
produced meningitis only, which is but one part of the disease. But 
even these results he considers at best inadequate and probably 
fallacious, on account of the enormous quantities of organisms 
used, lysis of which caused a toxic meningitis only. Flexner refers 
to the doses used as “colossal,” also expressing himself as “dis- 
inclined to believe that in many of the experiments any multipli- 
cation whatever took place.” Hort, furthermore, discounts the 
value of such meningeal inoculation in light of the ease with which 
meningitis is induced in monlceys by other organisms.® 

On the other hand he shows that the cerebrospinal fluid of patients 
contains a filtrable virus which, in the fresh state, will initiate a 
continuous fever in monlceys when it does not actually cause death; 
but inoculation of this filtrate will then yield the meningococeus, in 
addition to other forms encountered in this disease, such as the well- 
known diplococcus of Jaeger. These results suggest to him that 
the virus and the meningococcus are phases in the life-cycle of one' 
organism. 

* Hort and Ingram: The Etiology of Typhus Fever, British Med. Jour., Maj% 
1914. Hort: Typhus Fever, British Med. Jour., 1915. Hort, Lakin and Benians: 
Epidemic Cerebrospinal Fever: The Place of the Meningococcus in its Etiology; 
British Med. Jour., March 27, 1915 and April 24, 1915. Hort: The Relation of 
the Meningococcus of Weichselbaum to the True Infective Agent in Epidemic 
Cerebrospinal Fever, Jour. Roy. Med. Corps, February. 1916. Hort: The Life 
History of Bacteria, British Med. Jour., May 5, 1917. 

The citations and opinions here expressed of Flexner’s works are Hort’s. 
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He believes this organism, wMch be places among tlie ascomy- 
cetes, has a mj’celial or bacillar3' stage; but adequate stud}' of this 
phase has not yet been made. In this connection it is pertinent 
that the very large “coccoid” forms described in tlie spinal fluid 
have always been regarded as involutionary, but, as the result of 
warm stage studies on tliem, Hort believes that they are giant or 
spurious meningococci and tliat tliey give rise by endosporulation 
to the true meningococci, being inseparable concomitants of tlie 
latter. He also regards this giant form as the antecedent of a fil- 
trable form. He is not certain that the latter develops directly 
into true meningococci, but it “appears, however, to form a con- 
necting link between imnsible filtrable virus and Weichselbaimi’s 
organism. ” 

From my own I'iev’point it would seem tliat, in order to demon- 
strate this contention with finality, it would almost be necessary 
to grow this ascomyces apart from tlie meningococci and to show 
that it is possible for it to pass tlirough tlie evolutionari" cycle which 
terminates in true meningococci and tlie lirus. He has also shown 
that certain members of tlie colon-tjqihoid-dysentery group repro- 
duce themselves in other ways tlian by simple binary fission and 
that the life-cycle includes in some cases an invisible phase. By 
emplojdng an especially acid medium he brings about aberrant 
morphological tjqies wliich he considers physiological variants, par- 
ticularly since ^ese tjqies maintain their “aberrancy” for several 
generations when transferred to tlieir original emdronment. 

He has rejected in his work tlie emplojment of the Barber method 
for the isolation of single bacterial cells, owing to its inadequacy in 
the presence of imnsible or verj’- minute forms. Altliough tliis con- 
tention may be justified in cultures associated with perfectly demon- 
strable filtrable forms, I feel that tlie cultures should be started 
from single cells of the strain in its non-filtrable stage, if it has such a 
stage. At any rate, I have adopted tliis criterion in my own studies, 
if for no other reason than to forestall criticism, undoubtedly 
legitimate, especially in the present unsatisfactory state of knowl- 
edge of the filtrable forms and their relation to the larger forms. 

Lohnis^ in a preliminary study attacks tlie subject entirely from 
the morphological side, with the exception of some filtration experi- 
ments not yet complete. He states that all bacteria studied have 
been found to alternate in an organized and in an amorphous stage, 
from which stage in all cases “regenerative units” develop, and 
increasing in size turn into “regenerative bodies” wliich later become 
cells of normal shape. Direct union of tv’^o or more indmdual 
cells has also been observed. All bacteria are found to multiply, 
not only by fission, but also by the formation of “gonidia,” which 


® Life Cycles of the Bacteria (Preliminary Communication), Jour. Agricultural 
Research, July 31, 1916. 
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usually first become regenerative bodies, but sometimes grow 
directly to full-sized cells. The gonidia may be liberated either by 
complete or partial dissolution of the cell wall, or may develop while 
still united with their mother cell. A more analytieal review of his 
work will not be entered into here, inasmuch as his study concerns 
itself mth B. azotobacter, which, of course, is non-pathogenic. The 
biological principles involved,' however, are the same, and for this 
reason his work is of suggestive import. Confirmations of a physio- \ 
logical nature he promises for subsequent papers. 

The work of Ferran^ and of Much^ on the tubercle bacillus is 
also deserving of mention in this connection. The work of the 
' former extends over the past two decades, and he has concluded 
that this organism includes in its life-history three distinct stages: 
First, the alpha bacillus, which is non-acid-fast and which he believes 
has very distinct immunizing properties in the early stages of the 
disease. The second stage is represented by the well-lcnown non- 
aeid-fast but Gram-positive granules of Much, and the third stage 
is the tubercle bacillus as ordinarily considered. In connection with 
the supervirulence attributed by Much to his granules, it is of value 
to recall again what has become a very common experience: that 
acid-fast bacilli often utterly fail of demonstration in material that 
on inoculation produces a virulent form of tuberculosis. Further- 
more, heating the material to 80° C. renders it innocuous, proving 
that the result cannot be accounted for on the spore basis. 

The writer’s work has been an outgrowth of studies with the 
so-called B. hodgkini and related diphtheroid strains, although 
fusifoim bacilli and streptothrices have also occupied my atten- 
tion. I am attempting to attack the problem not only from the 
morphological and cultural sides, but from the immunological and 
pathological aspects as well. 

My first study dealing with the phenomena in question appeared 
in 1917,® being a consideration of remarkable morphological and 
biological changes in a diphtheroid organism whereby the bacillary 
form was transformed into a diplococcus form, having somewhat 
different characteristics from the bacillus. One of the earliest 
changes observed in the bacillus was a gradual concentration of 
the chromatin granules, which in some cases went so far as to form 
a single large giant coccus. Long filamentous forms suggestive 
of the higher organisms were sometimes observed. The press of 
other features of this study precluded a more detailed investigation 
of the significance of these coccoids, which often assumed a size of 


* Travaux sur la Nouvelle Bacteriologie de la Tuberculose, Barcelona Imp, ‘‘La 
Rensixensa,” 1913, 13. 

s Beit. z. Klinik d. Tuberculose, 1907, Auii, 85-357, 368; 1908, xi, 67; 1913, supple- 
ment, vol. vi. 

« A Study of the Diphtheroid Group of Organisms, etc.. Jour. Bacteriol., 1917, 
Nos. 2, 3 and 4, vol. ii. 
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5 or 7 jLi. The diplococcus phase of this organism reproduced itself 
as such and the whole phenomenon strongly suggested a mutation; 
but from the fact that under certain conditions the bacillary form 
again appeared, I did not then feel justified in regarding it as such. 
I should add that, when in the diplococcus form, this organism not 
only appeared as a streptococcus but was related pathogenically and 
immunologically to a certain non-hemolytic type, and I concluded 
that a biological linking exists between these two groups. 

During the experiments I occasionally observed tliat tlie organism 
was filtrable. This feature of the work also had to be put aside for 
later study. All these rather unusual phenomena suggested to. me 
at the time that some phasic or cyclic change might later become a 
necessary explanation, tliough I preferred to go no further in inter- 
pretation than an extreme pleomorphism. hly subsequent studies 
with tliis and related organisms have convinced me tliat such an 
explanation is quite inadequate for the scope of the changes involved. 

In an experimental study of a case of generalized streptotlnicosis^ 
I have shown that a filtrable form Avas present in tlie blood, which, 
however, when culth^ated grew as a diplococcus, the latter being 
experimentally changed to tlie filamentous or branching form. A 
granular or diphtheroid form Avas also isolated AAdiich could be 
changed into large coccoids, and from tliese tlie filamentous form 
again developed. I have regarded these separate entities AAuth dis- 
tinctive characteristics as stages in the life history’’ of a single organ- 
ism. Preliminary to these transformations the organism usually 
went into the giant coccus phase, which has been frequently ob- 
served among diphtheroid bacilli. I haAn brought fonA’-ard pre- 
sumptive eAudence to show that these coccoids are not inAmlution 
or pleomorphic, as ordinarily considered. Warm stage obser- 
vations correlated A\dth protozoal stains haAn deA>-eloped evidence 
tliat they are capable of a very complex series of changes connected 
AAuth reproduction of various stages of the organism not tlie least 
important of which being the filtrable phase found in the blood 
stream. 

Another separate order of filtrable body or gonidium was des- 
cribed for the diphtheroid stage. These gonidia originated appar- 
ently between the chromatin granules. I have regarded them as 
comparable Avith Much’s granules of the tubercle bacillus. Although 
their pathogenicity aauII be described in a future paper, I may 
anticipate to the extent of saying that they were definitely Aurulent 
under conditions that showed the bacillary phase to be quite 
innocuous. 

The branching phase also gaA'^e rise to filtrable granules by bud- 
ding, which was of special interest in that tliey could not be culti- 


^ Mellon, R. R.: Contribution to Bacteriology of a Fusospirillary Organism, with 
Special Reference to its Life History, Jour. Bacteriol., 1919, iv, 505-536. 
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vated beyond the first generation. This, to my knowledge, is the 
first evidence that trichomyces infections may have a filtrable phase; 
and it may explain our inability in the past to infect experimental 
animals with members of this group. In a paper entitled “The 
Prevalence of Trichomyces Infections in Western New York,”^ 
several other cases were studied with this same idea in mind. Al- 
though the more detailed experimental studies on some of them 
vdll be given at a later time the e^ddence presented was in harmony 
vdth that given for the fusospirillary organism (streptothricosis). 

Heinemann® working with B. diphtheria, was able to confirm my 
findings in part. He noticed that his culture was losing in toxicity, 
which seemed to be correlated in some way with the fact that it had 
assumed temporarily a coccus morphology. W. W. Browne^® has 
recently described a chromogenic spirillum that lived and repro- 
duced itself as a coccoid under altered conditions. It is of interest 
that it was no longer pigment-producing while in this stage and was 
physiologically different in other ways. It is but fair to state that 
Eberson^^ was not able to confirm my findings with the diplococcus 
transformations and vigorously refutes my work, cliiefly on the 
ground that I had not used the single-celled isolation method for 
purifjdng my cultures. It is not the province of this paper to go 
further into his work and its relation to my own; suffice it to say 
that in forthcoming communications I shall show by the use of the 
single-celled method that the facts as I presented them were essen- 
tially correct, and will demonstrate also, more completely than has 
yet been shown, the mechanism of these changes with their relation 
to bacterial life-cycles and to mutation and variation among the 
bacteria. 

Relation of these Studies to the Problems of Pathology. 
From the strictly utilitarian standpoint the origin of the various 
races of bacteria may be of little moment. As one man expressed 
it “We know that the diphtheria bacillus as such produces^a^toxin 
that can be neutralized, and whether or not it is a stage in the life- 
cycle of something else is of scant interest to human pathology.” 
As those of us who are most interested in such subjects develop 
them further, I trust that such a viewpoint will have progressively 
fewer supporters than at present. This tendency of the purely 
medical bacteriologist to interest himself solely in pathogenie 
organisms has been particularly unfortunate in many ways, not the 
least being an indifference to some of the broader concepts of 
biology, little realizing that their application might bring him much 


8 Mellon, R. R.: The Prevalence of Trichomyces Infections in Western New 
York, Am. Jour. Med. Sc., April, 1919, No. 4, clvii, 540. 

9 Jour. Bacteriol., No. 4, ii, 361-363. 

10 Program of Annual Meeting of Society of American Bacteriologists, Boston. 
1919. 

“ Jour. Infect. Dis., 1918, xidii, 1-42. 
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nearer to the solution of problems in infection that have long con- 
stituted an insuperable obstacle to tlie advance of “practical 
bacteriology. ” 

Let us consider for a moment tlie relatively unexplored realm of 
the viruses, so called, particularly ivith reference to certain “accom- 
panying saprophytes” or “secondary invaders.” We know tliat in 
hog cholera the 13. suipestifer is constantly present in the intestines 
of these animals, and their blood serum shows immxme reactions to 
these organisms. We also know tliat tliey are present in the intes- 
tines of other healthy animals at such periods of infection which 
might be considered as carriers. Yet it has been conclusively shown 
that a filtrable inrus is the exciting cause of hog cholera, with the 
suipestifer having no relation to the disease except as a secondarj'^ 
invader. An epizootic of infectious abortion in guinea-pigs vath an 
organism resembling suipestifer constantly present was proved by 
Petri and O’Brien'^ to have been caused bj’’ a filtrable organism. 

It is well known that a streptococcus is a constant concomitant 
of scarlet fever and that immune reactions can be demonstrated 
in the blood of many of tliese cases, and streptococcic vaccines have 
been declared by some to have prophylactic value. Yet tlie strepto- 
coccus is not regarded as the primary causative agent. Likevase it 
has been well established that a diphtheroid organism is consistently 
to be isolated from the glands and blood in cases of Hodgkin’s dis- 
ease and certain other affections of the blood organs. Yet to date, 
Hodgkin’s disease has not been successfully reproduced. In tj'phus 
fever practically the same set of conditions exists. The fresh-blood 
filtrates seem to have reproduced the disease in monlceys (Hort), 
whereas the incubated filtrates in which B. exantliematicis appears 
have relatively little effect on this animal. (Hort.) 

Just what is the significance of the presence of certain specific 
tj^ies of organisms associated with certain diseases, in most of which 
they are not considered as the primary causative agent? According 
to the present current views of “fixity of baeterial tjqjes” they have 
been considered, and logically so, as purely complicating factors in 
the diseases in which they occur. But if we take the view, eAudence 
for which is slowly but certainly increasing, that bacteria have other 
means of reproduction than simple fission, we predicate at once that 
their life-history can be a matter of developmental phases, in which 
case we are free to assume, at least, that the Aurus, e. g., of hog 
cholera, may be a filtrable phase in the life-liistory of B. suipestifer, 
etc. 

It would modify profoundly our conception of the causation of a 
disease like influenza and might open the way toward establishing 
the actual relation of B. influenza to the disease. Indeed, a sugges- 
tion of this sort has recently appeared in the work of Wade and 


Jour. Hyg., 1910, vol. x. 
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Manalang/® who have shown that certain strains of this organism 
can by alteration of their environment be made to branch and 
assume other characters usually allocated to the higher bacteria. 

Such a conception would be of value in the interpretation of the 
peculiar sjmiptom-complexes presented by certain conditions of 
obscure etiology. The striking remissions of pernicious anemia, 
the Pel-Ebstein febrile complex in Hodgkin’s disease as well as the 
spontaneous and clinically deceptive retrograde changes observed 
in tliis and related diseases, might well be correlated with alternate 
“resting stages” and, stages of activity in the life-history of organs 
isms whose adaptability was thus mirrored. 

The relapsing type of fever associated with certain spirochete 
infections, e. g., Sp. obermeiri, might thus find explanation, although 
this citation may be infelicitous, owing to certain taxomonical 
uncertainties of these forms. It may be recalled in this connection 
that Noguchi found “coccoid” bodies in his cultmes of pallida and, 
that Wartbin^^ has found what might be regarded as such in tissues 
devoid of the tj^ical pallida but almost undoubtedly syphilitic. 

The regular periodic febrile exacerbation characterizing the 
streptothrix infection of rat-bite fever, and the irregularly inter- 
mittent fever of other thrix infections, folloiving deceptive clinical 
cures; the strong tendency to recurrence in fusiform infections may 
be explained on a similar basis; for these phases of activity, if such 
they be, must have immunological counterparts in the host. 

It is not improbable that “bacterial fastness” to therapeutic 
agents, and to the immunological forces of the body, can perhaps be 
correlated with these changes in phase. It is well Imown, for exam- 
ple, that the spirochetes that survive salvarsan treatments acquire 
an increased resistance. The granules of Much may be a “reply” 
of the tubercle bacillus to the lipases of the lymphocytes. In an 
unpublished study I have shown that the bacillary phase of a certain 
diphtheroid was Gram-positive, but the diplococcus phase was 
Gram-negative. These cultures were started from single cells and 
the strains were made of twelve-hom cultures. Thus, immunologi- 
cally, phases and stages of bacterial life may have a distinct bearing 
on the course of a disease. 

The rather constant presence of a non-acid-fast diphtheroid organ- 
ism in leprosy is not susceptible at present of final interpretation. 
Bay on (Besson) and Williams (Besson)^® regard them as a prob- 
able stage in the life-cycle of the Hansen bacillus, while ICedrowskF^ 
believes he has proved that they take on acid-fast characters in the 


“ Jour. Exper. Med., No. 1, xxxi, 95-103. 

Personal communication. 

16 Practical Bacteriology, Microbiology and Serum Therapy, Longmans, Green 
& Co., London, 1913. 

16 Loc. cit. 

11 Ztschr. f. Hyg. und Infectionskrank., xxxvii, 52. 
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body of the animal. The relation of streptococci to poliomyelitis 
cannot as yet be said to have received final interpretation, although 
the evidence for their being the primary exciting cause is but slight. 
Rosenow and Towne'® claim to have demonstrated that tlie small 
forms are derived from the larger diplococci by a double fission of the 
latter. The Berkefeld filtrates from paralji;ic monkeys have also 
been grown to the large forms by special methods. The e^ddence is 
chiefiy morphological, and as yet is too incomplete to be in any way 
conclusive. They speak of “cycles of division,” but in too casual 
a manner for one to consider that they regard the various forms as 
phases of bacterial life-cycles, physiologically speaking. Neither 
is the evidence sufficient for regarding the small forms as identical 
with the organism of Flexner and Noguchi. The findings are 
sufficiently suggestive to merit more study, paralleling as they do 
some of the above-related ones. Rosenow has suggested a relation 
between them and what is evidently the causative virus, but its 
purely morphological basis makes it entirely a matter of conjecture. 

Tunnicliffe^® has isolated a filtrable organism quite constantly 
from the early stages of measles, which can later be cultivated as a 
diplococcus and toward which tlie serum later in the disease shows 
immune reactions, but here, again, final interpretation is not yet 
warrantable. It will not avail to fiuther multiply such examples 
if I assume that the object of their citation has been made clear. 

Conclusions. Recent studies into the etiology of disease have 
made necessary a reexamination of the theories of bacterial pleo- 
morphism and involution. An abandonment of tlie terms is not 
advocated, inasmuch as they are doubtless applicable to truly 
degenerative changes. If they have been misapplied to changes of a 
phasic natirre it is ob^’ious that the latter should receive a represen- 
tative designation and for other reasons than purely academic ones. 

A modified interpretation of these morphological changes may 
result in the reconciliation of many diveme factors associated vdth 
infectious diseases of both Imown and unknovm etiology. 

If there exist stages of bacterial life, in the sense depicted here, 
there necessarily must occur a revaluation of the term “secondary 
invader. ” If we eventually regard as “genuine secondary invaders,” 
those having definite stage relationship with the primary exciting 
bacterial cause of the disease, the designation will be of greatest 
serviee in the investigation of diseases of unproved origin. The 
idea of genuine secondary invaders should also embrace the fact of 
the rather constant association of a certain type of organism with 
certain diseases. 


'8 Jour. Med. Research, vol. xxxvi, pp. 175-186. 

^8 Jour. Infect. Dis., 1918, xxii, 462; Joxir. Am. Med. Assn., July 13, 1918, p. 104. 
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A NEPHRITIC DIET SHEET. 

By Edmund F. Walsh, M.D., 

AND 

Jajies P. O’Hare, M.D., 

BOSTON, MASS. 

(From the Medical Clinics of the Boston City Hospital and the Peter Bent 

Brigham Hospital.) 


The diet sheet given below has been found useful and convenient 
in regulating tJie protein intake of nephritic patients.. The physici an 
often has a rather definite idea of how much protein it is advisable 
for a patient of this class to take — or rather not to exceed — ^without, 
however, any definite idea of how to tell him just what foods and 
what quantities he should eat. The usual way is to advise him to 
take so manj^ eggs and so much milk; or we have elaborate menus, 
different for each day, with a varied but precise order of dishes for 
each meal. Witli this last scheme few private households are able 
to cope for any length of time. Moreover, it is important that 
restrictions shall not be excessive and that these patients receive 
sufficient protein in so far a? their condition permits. With this 
sheet we believe we can make patients readily understand a method 
which they can easily carry out, whereby they receive, approxi- 
mately speaking, the amount of protein we think they should have 
and no more. 

In this sheet the ordinary articles of diet have been divided into 
three groups: The patient is instructed that whatever foods or 
dishes (in the current bill of fare where he happens to be) he may 
wish to eat he must first find on the sheet and take only in the 
quantities designated as full or half-portions. He is told that if the 
article is found in Group I a full portion counts 1 in the score for 
the day; if it is found in Group H it counts 2; he must keep count 
and “make” the total score prescribed for him. Now the quantity 
of each article given on the sheet as a full portion contains approxi- 
mately 4 grams of protein in Group 1 and 8 grams in Group H. 
We divide the number of grams of protein we wish the patient to 
have in a day by 4, and the result is the figure we must write in (in 
the blank space left for the purpose) to represent what his daily 
score should be. The protein in the portions in Group II is, of 
course, twice as much as that contained in those of Group I; there- 
fore a portion or helping of a food listed in Group II scores 2 while 
those of Group I count but 1. Group HI lists foods of so low a 
protein content as to be negligible. It goes without saying that 
foods not found on our sheet may be easily added to it. The 
foodstuffs listed have been selected and grouped merely on the basis 
of tlie protein content. We doubif that any of these foods are 
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specially harmful to the Iddneys. If any should be found so they 
may be removed. 

nephritic diet sheet. 

Any combination of the foods listed below may bo selected. 

Foods not listed below must not bo taken. 

In Groups I and II there is a restriction in the total amount. 

The foods in these groups must bo served in full or half portions. 

A full portion in Group I counts 1. 

A full portion in Group II counts 2. 

In Group HI the quantity of each is not restricted, although 5 ’ou are urged to use 
discretion. 


Your total score for the day should bo 

Your total amount of fluid should bo Pints. 

Do not add salt or spices to the food after it has boon cooked. 

GROUP I— EACH FULL PORTION COUNTS 1. 



Full portion. Vegetables, etc. 

Full portion. 

Bread (white 

. 1 av. sUco Baked beans 

1 tbsp. 

Bread (graham) 

. 1 av. slice Lima beans 

1’ tbsp. 

Uneeda biscuit . 

. S crackers Potato, creamed (P.B.B.) 1 tbsp. 

Shredded wheat 

. 1 biscuit Potato, mashed (P.B.B.) li tbsp. 


Potato, boiled 

l-J- med. 

Cereals. 

Green peas 

2 tbsp. 

Oatmeal . 

. 2 tbsp. Canned corn 

tbsp. 

Boiled rice . 

. 3 tbsp. Onion, boiled 

3 tbsp. 

Cornmoal mush 

. 4 tbsp. Macaroni 

4| tbsp. 

Cream of Wheat 

. 6 tbsp. Squash, boiled 

5 tbsp. 

Farina . 

. G tbsp. 


GROUP 

II— EACH FULL PORTION COUNTS 2. 


Full portion. Meats. 

Full portion. 

Milk .... 

. 1 glass Chicken, roast 

3" X 3" X 1" 

Egg .... 

. 1 egg Lamb chop, broiled 

5 chop 

Eggs (scrambled) 

. tbsp. Lamb, roast 

3" X 2Y X Y 

Custard (P.B.B.) 

. 3 tbsp. Beef, roast 

3"x2"xi" 

Fish. 

Beef steak, broiled 

2" X 1" X 1" 

Cod, boiled . 



Haddock, boiled 



Oysters . 

. 7 oysters. 

GROUP HI— NO RESTRICTION. 


Vegetables. 

Fruit. 

Miscellaneous. 

Turnips 

Watermelon 

Sugar 

Carrots 

Plums 

Syrup 

Cabbage 

Pears 

Candy 

String beans 

Peaches 

Honey 

Cuoiunbers 

Strawberries 

Maple sugar 

Cauliflower 

Grapes 

Butter 

Celery 

Raspberries 

Cornstarch 

Tomato (fresh) 

Blueberries 

Arrowroot 

Tomato (cooked) 

Muskmelon 

Tapioca . 

Lettuce 

Apple 

Post Toasties 

Asparagus 

Pineapple 

Maple syrup 


Prunes ' 

Apple sauce 

Orange 

Olive Oil 


Grape fruit 
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The sheet will probably be of the greatest usefulness in the so- 
called out-patient “classes,” at which its meaning and use can be 
explained to groups of patients. One change might be made in the 
direction of greater simplicity. It will be seen that the size of the 
portions of fish and meats is a little different for each kind, but all 
are close to two cubic inches. It would perhaps be better to have a 
uniform portion for all meat and fish, that is, the lean part of a 
lamb chop or a piece 2" x 1" x 1". This is an amount easily visua- 
lized, and a block of wood could even be cut in the requisite dimen- 
sions and shown as an object lesson. 

Witli the varied diet which the patient will naturally choose for 
himself under this system he will usually get sufficient calories for 
his needs. That this is so will be discovered if he is told at intervals 
to bring in a list of the foods he has eaten on two or three days 
previous. lAdien, however, his protein has been cut down to the 
neighborhood of 30 grams a day it may well be found that he is not 
getting calories enough. If so a definite daily amount of butter, 
cream, olive oil and sugar can be prescribed, with instructions to 
take them on his otlier food. For convenience of estimation, on 
the physician’s own sheet the calories may be written in after each 
portion. 

Finally, tliis scheme, as will be readily apparent, is based essenti- 
ally on the diet chart published years ago by Arnold, which in the 
opinion of tlie writers should have met with a more general use than 
so far as they Icnow, has been the case.^ It was Arnold’s great merit 
to point out that uniform amounts of protein can be taken by com- 
mon measures in quantities of food which are about what one would 
naturally take as a serving. Arnold’s charts, however, as we think 
anyone who has used tliem will agree, are of more service to the 
physician than to the patient. The scheme submitted herewith 
makes the data available as a guide for the patient and the physician. 

We gratefully acknowledge the assistanee of Miss Katharine 
Mitchell, formerly assistant dietitian at the Peter Bent Brigham 
Hospital. 

ANTIPNEUMOCOCCUS SERUM (KYES’S) IN THE TREATMENT 

OF PNEUMONIA.^ 

By Alfred W. Gray, M.D., Major, M.C., U.S.A., 

MILWAUKEE, WISCONSIN. 

In 1911, Kyes^ announced that he had succeeded in producing 
an antipneumococcus serum wdtli high antibody content by a new 

1 Arnold, H. D.: Boston Med. and Surg. Jour., 1909, clxi, 457. Medical Com- 
munication, Massachusetts Medical Society, 1909, xxi, 631. Tr. Am. Climat. Assn., 
Philadelphia, 1909, xxv, 128. 

1 Read at the meeting of the Tristate District Medical Society (Wisconsin, Illinois 
and Iowa), Rockford, 111., September 5, 1919. 

- Jour. Am. Med. .Assn., June 24, 1911, No, 25, Ivi, 1878-1881. 
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metliod. The novelty lay in using an insusceptible host, tlie ordinary' 
barnyard fowl, wliidi circumstance allowed tlie use of unusually 
large numbers of tyrulent Imng pneumococci os antigen. It was, 
of course, a well-knovm fact in immunologj^ that patliogenic antigen 
was not necessar;^'’ for the production of specific antibodies, but this 
knowledge had not been applied in tlie production of antibacterial 
sera. 

The above annoimcement was made after laboratory' experiments, 
botli in vitro and in vivo, had demonstrated liigh antibody content 
in tlie serum and its protective action in laboratory animals, as 
detailed by tlie investigator in liis original paper. The next step 
was to detennine its tlierapeutic value in man. 

Extensive tlierapeutic testing is the final proof of tlie value of any 
curative seriun. This truism applies witli equal force to antitoxin 
and to antibacterial sera. In tlie case of tlie former, however, there 
is tlie additional certainty tliat one is dealing with a definitely 
standardized product, cliecked against Icnown letlial doses of toxin, 
and tin’s certainty is felt by tlie invesrigator botli during the experi- 
mental work in tlie laboratory* and in subsequent tlierapeutic testing. 
Witli a standardized product it is to be e.xpected that definite results 
can be repeated. In tlie case of antibacterial sera, on tlie otlier hand, 
no accurate metliod of biological standardization has been detysed. 
Protection against li\nng organisms of A'arydng wulence, ratlier tlian 
against laiown letlial doses of toxin, carries less com'iction during 
tlie laboratory stage of investigation and makes tlierapeutic testing 
of even greater relative importance. The present report is made in 
this spirit. It is proper to state also tliat Ivyes has not allowed 
control of production of tlie serum to pass from liis hands pending 
such therapeutic testing, and that he stUl considers the serum in 
the experimental stage. 

In 1918 Ky'es^ published tlie results of tlie use of liis serimi in the 
treatment of 115 cases of lobar pneumonia, controlled by' a series of 
538 cases, in wliich serum was not used, but otlierwise treated under 
tlie same conditions, and during tlie same period of time. The 
mortality’’ in tlie serum-treated cases was 20.8 per cent.; in the con- 
trol cases, 45.3 per cent. 

The next tlierapeutic test to whicli tlie serum was put in any 
large number of cases was at the Base Hospital, Camp Grant, 111. 
An account of its use in the treatment of 322 cases between October 
1, 1917, and September 20, 1918, has been published recently.^ 
The death-rate was 7.7 per cent. IMiile tliere were no control cases 
it was evident to the clinicians administering the serum tliat it had 
marked tlierapeutic value. In addition tlie series gave valuable 

^ Jour. Med. Res., July, 1918, No. 3, xxxviii, new series; No. 3, xxxiii, 495-501. 

< McClellan, John H.: Jour. Am. Med. Assn., June 28, 1919, No. 26, Ixxii, 1884- 
1885. 
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data concerning dosage and methods of administration and other- 
clinical phenomena, and afforded opportunity to improve the .serum 
fmrther on tlie basis of therapeutic use. With the present report 
tlie above constituted a complete record of the use ,of tlie serum in 
pneumococcus pneumonia at tins Base Hospital. Mention may be 
made also, for sake of completeness, of five recoveries from pneu- 
mococcus meningitis during the epidemic follovang combined intra- 
spinous and intravenous administration of the serum.® 

The present publication carries the record on from September 20, 
1918, to May 1, 1919. It is properly divided into the epidemic 
period, during which it was possible to compare results in cases 
treated with and without the serum, and the period from the close 
of the epidemic until May 1, 1919, during which all cases received 
serum treatment. 

There was very little question at Camp Grant as to the character 
of the infection witli which we were dealing during the epidemic. 
The preponderating organism obtained by swab culture from the 
nose and tliroat, and by culture from the sputmn, during the stage 
of so-caUed influenza, was determined after a very few, days to be 
an organism of unusual virulence, conforming in all laboratory 
characteristics to the pneumococcus. The Pfeiffer bacillus was 
found in only a negligible number of cases. Pneumococci were 
obtained in pure culture, or preponderatingly, from the heart blood 
and organs of cases dead from pneumonia and from other forms of 
pneumococcus disease in a large proportion of the 198 autopsies 
done dming the epidemic period.® It seemed to us that no doubt 
could arise as to tlie causative organism either in tlie cases of so- 
called influenza or of pneumonia, and that in the virulence of tlie 
organism was to be found sufficient explanation of the type of pneu- 
monia resulting. It was presmned, 'therefore, tliat treatment with 
serum would demonstrate tlierapeutic efficiency. 

Since it is proposed to compare the mortality-rates in two groups of 
cases, those treated with and tliose treated without serum, the con- 
ditions under which the senun was administered should be noted. 
There was no preparation for control comparison. The serum had 
been used/ routinely in tlie hospital and tlie propriety of withholding 
an agent of presumed therapeutic value from any cases for purposes 
of comparison was considered doubtful under the circumstances.. 
But when it became apparent that there would shortly bs more 
cases of pneumonia than serum could be furnished for, it was decided 
to restrict its use to cases in a single ward for ease of administration 

6 Litchfield, L.: Jour. Am. Med. Assn., May 10, 1919, No. 19, Ixxii, 1345-1348. ■ 

' Hirsch, Edwin F., and McKinney, Marion: Epidemic of Bronchopneumonia 
at Camp Grant, 111., a preliminary report. Jour. Am. Med. Assn., November 21, 
1918, Ixxi, 1735-1736; and an Epidemic of Pneumococcus Bronchopneumonia, Jour.. 
Infect. Dis., June, 1919, No. 6, xxiv, 494, 517. 
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until more serum should become available. Its use was extended 
later to a second ward. Cases were admitted to these wards as fast 
as vacancies occurred, either directlj’- from the recehdng office or 
by transfer from so-called influenza wards by otlier individuals than 
those interested in or responsible for the treatment. There was 
therefore no possible selection of favorable cases. These wards were 
equipped in no essential way differently from tlie otlier pneumonia 
wards in tlie hospital. The serum was witlilield from no cases in 
these wards, Finalljq all deatlis in tlie serum-treated group, except 
six that were determined at autopsy to have been due to strepto- 
coccus pneumonia, were cliarged against tlie serum, in spite of com- 
plications or accompanying diseases which might have contributed 
to or have actually caused deatli, and regardless of the lengtli of tlie 
time between serum treatment and tlie time of deatli. Four cases 
admitted between September 26 and 30 died in November; two 
admitted September 26 died in December; one admitted September 
30 died tlie following February. 

Anotlier circumstance especially unfavorable to tlie serum record 
should be explained. On October 1 it was decided to rearrange cases 
in three contiguous wards, transferring all acutely sick cases in 
Wards 12 and 13 to Ward 11, putting cases of apparently good 
prognosis into AVard 12, and convalescent cases into Ward 13, 
Ward 11 diereafter was to be tlie recehdng ward for tlie group of 
tliree, from which patients were to progress as tliey improved. 
This was to protect patients moderately sick and conscious of their 
surroundings from tlie sight and sound of tlie dying. The same plan 
was put into operation in anotlier group of wards a few days later, 
where tlie serum, which had now become available in larger quantity, 
was being used. It was proposed to extend the plan to the entire 
hospital, but the epidemic soon became so overvdielming that it 
was not carried further. Carried on in these two groups of wards 
without any thought of its effect on the serum record, for the serum 
was given to all cases admitted and transferred to tliese receiving 
wards irrespective of the stage of the disease, it is fair to state that 
the mortality was especially high among these transferred cases. 
However, these statements are not made as a basis for altering the 
death-rate of the serum-treated cases, and no figures have been 
compiled to show what might have been the death-rate if the serum 
had been administered to all cases on diagnosis. Thej’^ are made to 
emphasize the fact that tlie circumstances were in no way made 
favorable for tlie seiiim-treated cases. 

During the epidemic period 234 cases of pneumococcus pneu- 
monia were treated vdth the serum. The number of deaths in this 
group was 39, a death-rate of 16.7 per cent. During the same period 
a total of 2064 diagnoses of pneumonia were made in the hospital. 
There was a total of 1088 deaths. The death-rate was approximately 
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52.7 per cent., but the total number of diagnoses and the total 
number of deaths include serum-treated cases and streptococcus 
cases, which must be subtracted for the purpose of this comparison. 

Hirsch and McKinney,’ in a paper previously referred to, detailed 
the bacteriology found at 198 autopsies during the epidemic. Strep- 
tococci were found in a small percentage. It was apparent that 
clinical differentiation between streptococcus and pneumococcus 
pneiunonia had been largely impossible during the epidemic, partly 
because of tlie tjTpe of tlie epidemic diseases and partly because the 
necessarji' laboratory investigation for such a large number of 
individual cases was clearly out of the question. The total number 
of diagnoses of pneumococcus pneumonia recorded in the hospital, 
tlierefore, included a certain number of streptococcus cases. But 
since six deaths are cut out of the list of serum-treated cases because 
it was determined at autopsy that streptococci were the primary 
invading organisms, it becomes necessary to estimate a fair reduction 
in deatlis among cases not treated with serum, few of these cases 
having come to autopsy. Using tlie same proportion as obtained 
in the serum-treated cases it is estimated that 140 deaths due to 
streptococcus pneumonia occurred among the cases not treated 
with serum. With the figures thus obtained the mortality in these 
cases, as detailed in the accompanying tabulation, is figured to have 
been 53.6 per cent. 

The comparison I wish to submit, therefore, is a mortality of 

16.7 per cent, in 234 serum-treated cases of pneumococcus pneu- 
monia, with a mortality of 53.6 per cent, in 1684 similar cases treated 
in other respects by the same methods except that they received 
no seriun. In other words the death-rate in tlie serum-treated cases 
was somewhat less than one-third that in tlie cases compared. 

The serum was administered intravenously in all cases. Shortly 
before the epidemic the dose was increased from 2.5 c.c. once or 
twice daily to 5 to 10 c.c. twice daily, and this larger dosage was 
maintained during the epidemic. In a few cases as much as 30 c.c. 
was given daily. Commonly a total of 60 to 90 c.c. was given in 
cases that recovered. 

As to the clinical phenomena following use of the serum little more 
can be said than is told in the reduction of mortality. No marked 
changes were regularly seen after serum administration that were not 
seen in individual cases not treated with serum. It was the feeling 
of the writer, therefore, that any attempt to tabulate symptomatic 
changes in the serum-treated cases for comparison with control 
cases would bring personal impressions into the record to such an 
extent that any conclusions arrived at would be open to question. 
Reduction of mortality, however, is a definite phenomenon, Thera- 

’’ An Epidemic of Pneumococcus-Broncho-Pneumonia, Jour. Infect. Dis., June 
1919, No. 6, xxiv, 594-617. 
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peiitic value of any treatment must finally be judged bv this end- 
result. 

The modits opcrandi of the serum is, of comse, of great interest 
but exeept for tbe fact tliat tlie serum is antibacterial any statement 
would be purely bjTiotheticaL As to tlie so-called foreign protein 
reaction it should be stated that in only approximately 5 per cent, 
of cases was tliere any appreciable reaction following tlie serum used 
during the epidemic. This non-specific reaction cannot, tlierefore, 
be considered a factor in the reduction of mortality. 

Follovdng tlie epidemic, cases of pneumonia were atypical. Strep- 
tococcus pneumonia was much more common tlian during the 
epidemic. But pneumococcus pneumonia itself was also atj^ical, 
confoi-ming in syraptomatologj’' neitlier to lobar pneumonia nor 
to the epidemic broncliopneumonic tj'pe, tliough the appearance 
of tlie lungs at autopsy was more clearly that of tlie latter. There 
was eiddence tliat tlie organism was dropping in ^^rulence (unpub- 
lished observation of E. F. Hirsch). Finally, in March and April, 
1919, lobar pneumonia began to reappear. During the period, 
tlierefore, from the close of the epidemic to May, 1919, when this 
record closes, tliere was a continually clianging picture of disease in 
the pneumonia wards. It was difficult to establish a clinical standard 
of differentiation of streptococcus from pneumococcus cases. 

But while this period was in many ways an unsatisfactorj'’ one in 
which to attempt to evaluate the '^erapeutic effect of the serum, 
not only because of lack of controls but also because of tlie facts 
above set forth, it is believed that the final compilation of pneumo- 
coccus cases was accurate and tliat the low mortality is credited 
properly to the serum. There were 5 deaths among IIS serum- 
treated pneumococcus cases, a deatli-rate of 4.3 per cent. 

The record of the use of Kyes’s antipneumococcus serum at Camp 
Grant can now be summed up. 322 cases of pneumonia were treated 
between October 1, 1917, and September 20, 1918, with a deatli- 
rate of 7.7 per cent. ; tliese were cases of typical lobar pneumonia. 
234 cases of epidemic pneumococcus-broncho-pneumonia ivere 
treated between September 21 and November 4, 1918, with a deatli- 
rate of 16.7 per cent, which is to be compared witli a deatli-rate of 
53.6 per cent, in 1684 control cases. 118 cases were treated betiveen 
November 5, 1918, and May 1, 1919, with a deatli-rate of 4.3 per 
cent. ; these were atj^ical cases of pneumococcus pneumonia, which 
seemed to indicate a gradual change from the epidemic tj^ie of dis- 
ease back to the type of lobar pneumonia, probably due to a falling 
virulence in the organism. In addition 11 cases of pneumococcus 
meningitis were treated, vith 5 recoveries, 1 fatal case having 
occurred since the publication by Litchfield (loc. cit.) 
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epidemic statistics, SEPTEMBER 20 TO NOVEMBER 5, 1918. 


Total number of diagnoses . . . 2064 

Total deaths 1088 

Death-rate 52.7% 

Serum-treated cases 240 

Streptococcus deaths subtracted . . ' 6 

Pneumococcus cases 234 

Pneumococcus deaths 39 

Death-rate 16.7% 

Non-serum cases 1824 

Streptococcus deaths, subtracted (estimated) 140 

Pneumococcus cases 1684 

Pneumococcus deaths (see below) 903 

Death-rate 53 . 6% 

Total deaths 1088 

Serum deaths 45 

Non-serum deaths 1043 

Streptococcus non-serum deaths (estimated) 140 

Pneumococcus non-serum deaths (see above) 903 


INCIDENCE, ASSOCIATED PATHOLOGY AND CLINICAL DIAG- 
NOSIS OF CHRONIC PERICARDIAL ADHESIONS. 

By J. Curtis Lyter, M.D., 

INSTiroCTOR IN CLINICAI, MEDICINE IN THE ST. EODIS UNIVERSITY SCHOOL OP MEDICINE 
AND VISITING PHYSICIAN TO ST. ANTHONY’S HOSPITAL AND TO THE 
ST, LOUIS CITY HOSPITAL, ST. LOUIS, MISSOURI. 


The report of this investigation deals with a condition which, 
during the years recent and long passed, has received deliberate 
study from some of the most noted clinicians and pathologists, 
while apparently being seriously neglected by others equally noted. 

I refer to that pathological state characterized by an obliteration of 
the pericardial cavity, completely or in part, by adhesions. Asso- 
ciated with this there may or may not be extrapericardial adhesions. 
Because the adhesions associated with a pleural tuberculosis have 
a distinct clinical picture peculiar to this type of adhesions, we 
have sought, in so far as we were able, to exclude all cases possibly 
tuberculous from the series. 

Since the study of this subject has been pursued only along lines 
of my own personal choice, no reference will be made to the not 
voluminous but rich and select literature. To the writer the two 
most perplexing features of this pathological state are its etiology 
and diagnosis. Many other intricate and interesting features 
surely do exist and will receive in their turn some discussion in which • 
we may suggest that these associated features either explain the 
etiology or assist in rendering a diagnosis. 

In the analysis here presented no definite theory as to the etiology 
will be advanced, as, even after a rather critical survey of the past 
histories of the cases representing this series, no specific etiology 
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could be exposed. A study of the etiology is so clearly inten\-oven 
with the associated pathology tliat it must be considered witli tlie 
greatest advantage in association with tlie pathologj^ found not 
only within the heart wall but within otlier organs as well. This 
clinical and pathological report is tlie result of the study of 30 
cases of pericardial adhesions of various grades occurring in 514 
consecutive autopsies at the St. Louis City Hospital. When all 
grades of adliesions are included there is an incidence of 5.8 per 
cent, represented in this series. For convenience of comparative 
study these cases were grouped arbitrarily into tliree classes: mild, 
moderate and extensive. From botli a patliological and clinical 
point tliis arbitrary grouping is deceptive, in that it neglects the 
position of tlie adliesions which at least almost certainly determines 
the presence or absence of clinical signs as well as tlieir severity 
when present. Wiien classified in tliis manner, however, the 30 
cases were grouped as: mild adliesions, 4 cases; moderate a^iesions, 
IS cases; extensive adliesions, 8 cases. Extensi\’’e was reserved 
for tliose cases in which the pericardial cavity was completely 
obliterated. In some of tliese cases there were also extra pericardial 
adhesions fixing the pericardium to the diapliragm, costal cartilages, 
pleura and lung or to the structures in the posterior mediastinum. 

Adopting this classification reveals tliat of tlie 514 patients 
coming to autopsy 1,5 per cent, had extensive adliesions, 3,5 per cent, 
moderate adliesions and 0.8 per cent, mild adliesions. Unless the 
adhesions in the mild and moderate cases are almost selectively 
located, and especially if tliere are no extrapericardial adhesions, 
there is much doubt to be entertained as to the possibility of clinical 
recognition. The clinical diagnosis of the extensive adhesions seems 
to be assured, more especially, if there are extrapericardial adliesions 
of moment present. 

The apparent causes of death in the 8 cases of extensive adhesions 
were: 


Typhoid fever 3 cases 

Acute endocarditis 1 “ 

Operation for the relief of adhesions 1 “ 

Carcinoma of stomach 1 “ 

Chronic nephritis 2 “ 


The apparent causes of deatli in the IS cases of moderate adlie- 
sionswere: 


Cerebral apoplexj' 2 cases 

Carcinoma of liver ^ 

Carcinoma of stomach 1 “ 

Acute nephritis 11 

Pulmonary tuberculosis 1 “ 


In the mild cases 2 died of cirrhosis of tlie liver and 2 from chronic 
nephritis. 
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A feature relative to the apparent cause of death is the fact that 
50 per cent, of the series died from chronic nephritis, presenting 
apparently a possible relationship between the etiology of chronic 
neplu’itis and pericardial adhesions. In fact this is true not only of 
chronic nephritis but of associated pathological changes in numerous 
other organs. In this light a careful study of the pathology present 
in other organs besides the pericardium would establish somewhat 
the nature of tlie etiology at least in some general way. In the 
30 cases of this series the associated changes found in the lungs 
and pleura were as follows; 


Pleural effusion . . . ' 3 cases 

Chronic pulmonary tuberculosis 6 “ 

Chronic pleural adhesions 1.5 “ 

Chronic passive congestion 18 “ 


The associated changes within the heart and large vessels were; 


Chronic myocardial fibrosis 15 cases 

Acute endocarditis 1 “ 

Clrronic arteriosclerosis 14 “ 

Chronic endocarditis 6 “ 


Within the entire series only one heart presented no marked 
changes. In this case the adhesions were termed moderate. In 
the liver were the following associated changes; 


Chronic passive congestion 14 cases 

Chronic cirrhosis 10 “ 

Chronic degeneration 8 “ 

Chronic perihepatitis _ 3 “ 

Hepatic syphilis 2 “ 

Livers presenting no marked changes 1 “ 


The spleens presented the following changes; 


Chronic passive congestion 20 cases 

Chronic perisplenitis 2 “ 

Chronic hyperplasia 2 “ 

Chronic atrophy 1 “ 

Spleens presenting no changes 5 “ 


The associated findings in the kidneys were in the majority of 
cases very extensive. The following changes were found; 

Chronic nephritis . . . . ' 24 cases 

Chronic congestion 3 “ 

Acute cloudy swelling 3 “ 

Amyloid degeneration 2 “ 


There were no kidneys free from pathological changes. 

At once in this study one is inipressed with the frequency of 
pericardial adhesions associated with myocardial, vascular, hepatic 
and renal changes, for the most part fibrotic in type. The most 
natural supposition is that a common etiology exists in the form 
of a chronic infection or intoxication. This conclusion is contrary 
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to those placing the pulmonary, hepatic and renal changes secondary 
to the pericardial state because of the accompanying cardiac insuf- 
ficiency. This is also supported by the results of some experi- 
mental work of the writer, which will be published later. ; 

From the standpoint of etiologj’’, pericardial adliesions seem to 
fall into three classes: (1) The tuberculous which we do not desire 
to discuss; (2) those resulting from an attack of acute pericarditis 
or more probably pancarditis secondary to or complicating some 
acute infectious disease as rheumatic fever, tonsillitis, lobar pneu- 
monia, typhoid, etc. Here the acute pericarditis may or maj'- not 
result in an effusion. Following this acute stage there usually 
develop fibrous adhesions, not only within the pericardial cavity, 
but, more important, adhesions between the pericardium and the 
anterior chest wall, the pleura, diaphragm or the structures within 
the mediastinum. This class is the one most easily recognized 
clinically, not only because of the extent but the nature and location 
of the adhesion. 

The third class includes those cases which give no history of 
previous acute infections of any kind. This class present adhesions 
of all grades, mild, moderate or extensive. The adhesions being 
located at various places within the pericardium and uniting tlie 
pericardium with various extrapericardial structures. At times tlie 
adhesions are of no clinical importance while at other times they 
assume a position of immense importance because of the associated 
cardiac insufficiency and because of the prognosis of certain acute 
infections in patients suffering with tliis cardiac insufficiency. 
The adhesions in this class are probably the result of long and 
continued injury to the pericardium from chronic infections or some 
unknown intoxication. In this class we see most typically the 
associated clmonic changes in the liver and kidneys. 

In general, this class presents clinical sjanptoms and physical 
findings leading to a suspicion or diagnosis of adherent pericardium 
at a later age than the foregoing class, because the foregoing class is 
the result of acute infections usually acquired in cliildhood or early 
adult life and the cardiac symptoms appear a few years later. The 
formation of the adhesions in class three is insidious, resulting in 
cardiac symptoms years later. Unless the adhesions are selectively 
located, or else are very extensive, the clinical recognition is not 
only impossible but unimportant. When the adhesions are so 
placed as to interfere gravely with the cardiac function or are exten- 
sive the clinical recognition is important because of the cardiac 
insufficiency and because of the influence of this insufficiency upon 
the prognosis of certain acute infections, notably pneumonia and 
typhoid fever. 

The signs present in any case of adherent pericardium will depend 
upon the efficiency of the heart toward maintaining a normal 
circulation and upon the location of the adhesions. 
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For the purpose of a concise delineation of the signs which may 
possibly lead to a recognition of this pathological state, we may 
resort to the classical rescription of the signs recognizable by inspec- 
tion, palpation, percussion and auscultation. 

Inspection; A patient suffering with adherent pericardium which 
has so disarranged the cardiac efficiency as to produce symptoms, 
presents about the same general symptoms as are common to all 
cases of cardiac decompensation. 

In addition to these general symptoms we frequently are able to 
see the veins of the neck and face especially full dmlng inspiration, 
while during expiration the veins collapse. The sign first described 
by Friedreich was supposed to be of some value in the diagnosis 
of pericardial adhesions. It is present, however, wherever there 
is a wealaiess of the right heart from any cause. Probably the 
most valuable sign to be noted upon inspection is a distinct re- 
traction of the lower end of the sternum and the costal cartilages 
synclironous with cardiac systole. This results from adhesions 
between either ventricle and the pericardium at or near the attach- 
ment of tlie latter to the diaphragm. The retractions will be more 
distinct upon the side corresponding to the ventricle most densely 
adhered. The retractions will also be greater if in addition to the 
ventriculopericardial adliesions there are present phrenopericardial 
adliesions obliterating the normal phrenopericardial angle. At times 
these extrapericardial adhesions can be definitely demonstrated 
by carefully taken stereoscopic plates. The retraction of the costal 
arch may extend posteriorly to the eleventh or twelfth rib. There 
should, as Broadbent has observed, be a definite retraction of the 
costal arches and not merely of the interspaces, as a recession of 
the interspaces alone may be due to atmospheric pressure associated 
with extensive cardiac hypertrophy. "When there are adhesions 
between the pericardium and the parietal pleura associated with 
obliteration of the pericardial cavity adjacent to either ventricle 
there will be seen systolic retractions of the costal cartilages or inter- 
spaces overlying the heart. Upon several oceasions the writer has 
seen the sternum, costal arches and interspaces under prominent 
systolic retractions where there existed extensive pericardial and 
extrapericardial adhesions. 

A retraction of the interspaces alone over the precordium is 
frequently seen to result from extensive cardiac hypertrophy; the 
retractions being near the sternum in right ventricular Jiypertrophy, 
and at or near the apex when the hypertrophy is of the left ventricle. 
Unless borne in mind these retractions might be considered as 
indicative of pleuropericardial adhesions. 

In the study of this series, palpation was of only limited value. 
The diastolic shock so frequently described over the precordium 
was absent in a great majority of the cases. When present and 
distinct it may indicate the presence of rather dense adhesions 
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about the roots of the great vessels. Of more value apparently is an 
otherwise unexplamable absence of the impulse, or in the presence 
of a palpable apex impulse the failure of this impulse to cliange 
position corresponding with tlie change in the position of tlie body. 

Anyone devoting close study to the physical phenomena of 
pericardial adhesions, surely is impressed witii the value of care- 
fully conducted percussion in the clinical recognition of these cases. 
The left border of cardiac dulness normally changes about 3 cm. 
with the change from the right-lateral to the left-lateral position. 
Likewise there is a change of 3 cm. in the lung border over the 
precordium during deep respiration. If eitlier of these normal 
phenomena is absent, and its absence not explained by some 
extrapericardial condition, it remains a strong indication of peri- 
cardial adliesions. An absence of a change in the position of the 
cardiac dulness is present even without e.xtrapericardial adhesions, 
while the fixation of the lung borders occurs only in tlie presence 
of pleuropericardial adhesions. 

Auscultation reveals nothing distinctive of adlierent pericardium. 
There may be various murmurs indicating tlie presence of an asso- 
ciated valvular disease, possibly tlie result of an inflammatory 
process responsible also for the pericardial adhesions, meaning, of 
course, that there existed at one time a pancarditis. This is usually 
the result of acute rheumatic infection. 

The presystolic rumble and reduplication of tlie first sound are 
in no way distinctive. There remain certain accessory signs, some 
of which are present in certain cases, and while not absolutely 
diagnostic, are of great corroborative value. 

Cooper’s paradoxical respiratory ratio is of distinct value, but 
being present also in other conditions, it is only of great assistance 
if pronounced. 

Riess’s gastric sounds, whereby the heart sounds assume a loud 
and metallic quality, when heard over the epigastrium are appar- 
ently present when the adhesions are very extensive and involve 
the diapliragm. 

There has been a syndrome described by Pick which today 
bears his as well as numerous other names, whereby there is chronic 
pericardial adhesions, chronic mediastinitis, capsular cirrhosis of 
the liver and chronic peritonitis with ascites. This sjmdrome 
has been considered by some as originating in the pericardium and 
because of the adhesions involving the inferior vena ca^’■a produce a 
passive congestion of the liver and other organs, and in this way 
account for the abdommal pathology. The pericardial, hepatic 
and peritoneal findings are quite probably independent and dis- 
tinet, but the result of a common etiology as a chronic infection or 
intoxication. Most probably Pick’s syndrome is notliing more than 
a very advanced type of adherent pericarditis described under class 
3, the pathology being very extensive and pronounced. 
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In the diagnosis of adherent pericarditis most probably the 
greatest assistance comes from the recognition of well-defined 
cardiac decompensation, wherein there are no demonstrable val- 
vular or myocardial changes to account for the decompensation. 
This should always arouse the suspicion of adherent pericarditis. 
Likewise a decompensating heart which reveals no abnormal 
findings relative to its size, shape and position should be investi- 
gated thoroughly for adliesions. Most probably if the physical 
examination as delineated above is cdnducted carefully, while 
bearing in mind the possibility of adherent pericardium, very few 
cases of extensive adhesions will be overlooked. I believe we have 
been able in some cases, especially when the adhesions obliterate 
the cardioplirenic angles or become dense in the mediastinum, to 
decide tlie diagnosis by means of carefully taken stereographic 
plates. When the adhesions are mild or moderate and not selec- 
tively located the diagnosis most probably is not only impossible 
but unimportant. 


EFFECT OF THERAPEUTIC DOSES OF MERCURY ON THE 
KIDNEYS AND THE DURATION OF ITS EXCRETION. 

By L. G. Beinhauer, M.D., 

DERMATOLOGICAL LABORATORIES OF THE TJNIVERSITT OF MICHIGAN, ANN ARBOR, MICH. 

The renal excretion of the mercurials, following their various 
methods of internal administration, has been the subject of frequent 
study in the past. Following their elaboration of a “New and 
More Delicate Test for the Detection of Mercury,” Wile and 
Elliott were able to add materially to our knowledge of the drug’s 
action, following its use in tlie form of injection and inunction. It 
has seemed, therefore, that a similar study of calomel following its 
internal administration might prove wortliy of description. The 
scope of the experiment, as undertaken at this time, was limited to 
a calculation of the period of time over which the drug was excreted 
and a study of its action upon the kidney as determined by urinary 
findings. 

The method for the detection of mercury employed in the experi- 
ment, in brief, embodies the use of copper dust in an acid solution ' 
of the suspected material. The mercury is taken up to the last 
trace by the copper dust. The latter is then collected, dried and 
heated in the distal end of a bulb tube. The mercury is -thus 
vaporized and deposited as an amalgam in a small particle of gold 
leaf. By this method one-millionth of a grain of mercury in solution 
can be detected microscopically. 

It was interesting to note that in establishing controls for the 
experiment many patients were found unsuitable for the reason that 
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they were not mercury-free. Inquirj’- revealed tliat the majority 
of tliese patients had received previous antisypliilitic treatment, 
entailing the use of mercury in one of its various forms. In the 
light of pre\dous studies it is a well-l^no^vn fact tliat mercurj'^ can be 
found for years in the urine of patients who have p^e^^ously received 
the drug, so this finding was to be expected. Obviouslj'' these 
patients were rejected at once. Controls, finally, were selected 
from other clinics, each according to the following conditions; 
(1) Those that gave no history of pre\’ious mercurial ingestion 
must give one negative test for mercury in the urine; (2) if there 
were a history of pre\dous mercury ingestion or if the patient had 
ever been exposed to mercurial vapors two successive negative 
tests over twenty-four-hour specimens were required. 

In addition, each specimen of urine was subjected to a complete 
analysis to ascertain whether it was normal in other respects. 
Chemical and microscopic tests on a centrifuged specimen were 
required to be negative. A complete record of all analyses was 
preserved. 

Having thus determined the standards the first application of the 
test was begun by the internal administration of calomel in the! 
usual way: One-quarter-grain doses over fifteen-minute intervals. 
The conditions under which the experiment was made were: (1) 
No drastic saline or other purge should follow the ingestion of the 
mercury; (2) all specimens must be collected in mercury-free con- 
tainers at various intervals; (3) only one course of the drug should 
be given. The various dosages that are most commonly given, 
therapeutically, were used in the experiment. The urines were 
then collected at the intervals shovTi in the tables and were subjected 
to the test for mercury as described above. The results were care- 
fully tabulated. 


SERIES I. — calomel, GRAINS TWO IN ONE-QIJARTER-GRAIN (dHTDED) 
DOSES AT FIFTEEN-MINUTE INTERVALS. 


Patient. 

6-hour. 

12-hour. 

24-hour. 

2d day. 
X 

3d day. 

4th day. 5th day. 

6th day 

1 . . 

— 

_ 

X 

X 

X 

— 

2 . . 


X 

X 

X 

X 

X Patient left 
hospital 

0 

3 . . 

— 

. — 

X 

X 

X 

X X- 

— 

4 . . 

— 

X 

X 

X' 

X 

X X 

X 

5 . . 

X 

X 

X 

X 

X(X) 

X(X) - , 

— 

6 . . 

— 

X 

X 

X 

X 

X 

— 

7 . . 

— 

— 

X 

X 

X 

X 

— 

8 . . 

! X- 

— 

X 

X 

— 

— — 

— 


SERIES II. — CALOMEL, GRAINS ONE AND A HALF IN ONE-QUARTER- 
GRAIN (divided) DOSES AS ABOVE. 


Patient. 

6-hour. 

12-hour. 

24-hour. 

2d day. 

X 

3d day. 

4th day. 6th day. 

6th day 

1 . . 

— 



— 

X 

X- 

— 

2 . . 




X 

X 

X 

X X 

— 

3 . . 

. — ‘ 

X 

X 

X 

X(X) 


— 

4 . . 

. — 

_ 

X 

X 

X 

X 

— 

5 . . 

— 

X 

X 

X 

X 

— _ 

— 

6 . . 

, X- 

X 

X 

X 

— 

— ^ 


7 . . 

— 

X 

X 

X 

X 

— _ 

— 
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SERIES III. — CALOMEL, GRAIN ONE IN ONE-QUARTER-GRAIN DOSES AS 

ABOVE. 

Patient. C-liour. 12-hour 

1 ... - X 

2 ... - X 

3 ... - X- 

4 ... - X 

5 ... - X- 


SERIES rv. — CALOMEL, GRAIN ONE-QUARTER, ONE-QUARTER-GRAIN 

DOSES. 


Patient. 

6-hour. 12-hour. 

24-hour. 

2d day. 

3d day. 

4th day. 

5tli day. 

Gth day. 

1 . . 

. - X 

X 

X 

— 

— 

— 

— 

2 . . 

. - X 

X 

X 

X 

— 

— 

— 

3 . . 

. - X 

X 

X 

X- 

— 

— 

— 

4 . . 

. - X 

X 

X 

— 

— 

— 

— 


X= Urine showed hyaline casts and trace of albumin. 

From these charts it can be seen that; 

1. All cases showed a positive test for mercury on the second day. 

2. There was a greater excretion of the drug on the second day 
than any other day. 

3. The heaviest excretion of mercury was between the forty- 
second and the seventy-second hours. 

4. Mercury was detected in some cases as early as the sixth hour 
and as late as the sixth day. 

In addition to carrjdng out the method for detecting mercury in 
infinitesimal amounts in each urine, every specimen was carefully 
subjected to both chemical and microscopic tests for the presence of 
material that might suggest kidney changes. In all cases except 
those marked X the urine analysis was entirely negative. In the 
instances marked a trace of albumin and a few hyaline casts were 
found. 

Conclusions. 1. The excretion of calomel in ordinary thera- 
peutic doses begins within six to twelve hours and is continued until 
the sixth day, depending upon the size of the dose. 

2. A small dose of the drug is excreted as rapidly as a larger dose, 
but over a shorter period of time. 

3. In so far as could be determined by the urine analysis the drug 
is excreted without injurious effects upon the kidney. 

I wish to thank Dr. Udo J. Wile for his invaluable criticisms and 
for checking over my results, as well as for the laboratory facilities 
which he placed at my disposal. 


. 24-hour. 2d day. 

X X 

X X 

- X 

X X 

X X 


3d day. 4th day. 

X X 


Sth day. 6th day. 
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The Medical Aspects of Mustard-gas Poisoning. By Aldred 
Scott Wartiiin, Ph.D., Professor of Pathology and Direc- 
tor of the Pathological Laboratories of the University of Michigan, 
Ann Arbor, Michigan, and Carl Vernon Weller, M.S., M.D., 
Assistant Professor of Pathology, University of h'lichigan, Ann 
Arbor, Michigan. Pp. 267; 156 original illustrations. St. Louis: 
C. V. Mosby Company. 

Dr. Warthin’s and Dr. Weller’s monograph on Miistard-gas 
Poisoning represents a war research problem which was carried on 
very intensely during the period of the war. It represents an 
extremely complete and careful study of the medical aspects of 
gassing and various lesions produced by this gas and the treatment 
which should be employed in gassed patients. From an experi- 
mental and pathological standpoint the book is extremely complete. 
From a clinical standpoint, however, the book does not represent 
by any means a complete exposition of the subject. To those who 
are interested in the clinical aspect of gassmg, the regimental 
and the base hospital surgeon, the particular applicability of the 
experimental work to the practical is not sufficiently dwelt upon. 
This applies particularly to the treatment of the pulmonary compli- 
cations and lesions, and more especially the late results. 

Those who have seen large numbers of cases of mustard-gas 
poisoning have formd that the important outstanding lesions were 
in the skin and respiratory tract. The treatment of the skin lesions 
as outlined, seems entirely adequate; that of the respiratory tract 
is not so. Eye lesions were comparatively rare and onlj'^ infrequently 
of much importance. Under eye injm’ies there is recommended the 
wearing of antidimming goggles. This suggestion is contrary to the 
advice of the ophthalmologists in the A. E. F. Dr. Warthin also 
reports a leukocj^osis in gas cases, whereas Krumbhaar found that 
a leukopenia was quite constant, reachmg its greatest intensity 
in the severe cases. 

The monograph on this subject represents a really splendid piece 
of work. The slight criticism that has been expressed by no means 
reflects upon the excellence of the work. The authors’ con- 
tribution to the study of this subject is a valuable addition to oiu’ 
knowledge of the effects of mustard-gas poisoning, and it will un- 
doubtedly remain the authority on this subject for many years. 

J. H. M., Jr. 
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Facial Neuralgia and its Treatment. By J. Hutchinson, 
F.R.C.S., Surgeon to the London Hospital; Examiner in Surgery 
and late Hunterian Professor at the Royal College of Surgeons. 
Pp. 216; 37 figures. New York: William Wood & Co. 

This book, the first in the language, deals with the various phases 
of trigeminal neuralgia, its tj^es, etiology, pathology and treatment. 
To the author thanks are due for defining clearly the minor from the 
major form, two distinct diseases. To the major or epileptiform 
neuralgia, or “tic doulouroux,” the volume is chiefly devoted. 
Prevalent ignorance of the existence of a sure cure for the pain or 
the unfounded (unless from early statistics) belief that the operation 
will either kill or cause the loss of sight are largely responsible for 
the long abject misery of these patients, their frequent addiction 
to morphin and then to suicide. 

The author laments the great delays these patients suffer before 
being brought for radical operation, the vicious extraction of sound 
teeth and miscellaneous, useless efforts to find a focus Df infection, 
the employment of drugs (for true major neuralgia is related neither 
to syphilis, gout nor the rheiunatic diathesis; in fact, its etiology is 
wholly unknown and spontaneous cure is unheard of) ; ligation of the 
common carotid artery, excision of the superior cervical ganglion 
or any of the peripheral operations, all of which are now obsolete. 
There are only two legitimate procedures: alcoholic injections of the 
main divisions or of the ganglion, which afford relief for about nine 
months, and operation on the Gasserian ganglion or its sensory root, 
which offers permanent cure. 

The development of the major operation is traced, chief attention 
being paid to excision of the ganglion, but particularly to the author’s 
operation, which removes only the outer two-thirds of the ganglion, 
leaving intact the ophthalmic division and its share of the ganglion, 
thereby preventing corneal ulceration and lessening the danger of 
wounding the cavernous sinus. It is unfortunate that Mr. Hutchin- 
son has not acquainted himself more accurately with the American 
literature in recent years. He states (page 118) that the Spiller- 
Frazier operation is “more difficult, dangerous and uncertain” than 
his ovTi method . As to danger, Hutchinson, 70 cases, 3 deaths, 4 per 
cent, mortality; Frazier, 129 cases, 1 death, 0.77 per cent, mortaljty. 
The rankest injustice to Americans is the publication of a full-page 
illustration (including the legend) of a woman with a depressed 
zygoma, an ugly, disfiguring scar on the temple and her eyelids on one 
side sewed together for corneal ulceration. The legend, in part, reads: 
“Showing site of flap incision for the Spiller-Frazier operation.” He 
goes on to say that these are “the conditions which should be 
avoided.” Frazier never resects the zygoma or cuts outside the hair 
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line. Lastly, Hutchinson refers to Cushing as doing an obsolete, 
complicated operation, which has removal of the ganglion as its goal, 
whereas he actually performs the Spiller-Frazier operation, which 
leaves the ganglion intact. J. A. 


Anaphylaxis and Anti-Anaphylaxis. By A. Besredka, Pro- 
fessor at the Pasteur Institute. English Edition by S. Roodiiouse 
Gloy'ne, M.D. (Leeds), D.P.H. (London), Pathologist to City of 
London Plospital for Diseases of the Chest, Victoria Park. Pp. 
143. St. Louis: C. V. Mosby Company. 

The translation of this monograph has been undertaken for the 
purpose of presenting to the English-speaking public the work of 
Besredka on the subject of anaphylaxis which he had accomplished 
before the war started. The book is introduced to the reader by 
four different introductions, following which is a historical sketch 
of anaphylaxis. The three succeeding chapters dwell on the sensi- 
tizing injection, the toxic injection and the anti-anaphylactic (desen- 
sitization) injection. The next two chapters are on anaphylaxis in 
the presence of other substances, and theories relating to anaphylaxis. 
The last chapter is a summary by the translator of the recent work 
on anaphjdaxis. This last chapter is by no means complete, nor 
can the translator be blamed enthely for that on accoimt of the 
disruption of the mail service, publication, etc., during the war or 
immediately following it. 

Besredka imdoubtedly stands as the great authority on the 
subject of anaphylaxis. He believes that the phenomenon of 
anaphylaxis is produced by an antibody becoming attached to nerve 
cells, permitting the entrance of the antigen which suddenly pene- 
trates them and producing the characteristic symptoms. He. 
believes that there is no true anaphylatoxin. 

The monograph presents the subject in a clear, precise manner. 
It will be of particular value to those who are interested in this 
subject, more especially to those who are giving therapeutic sera 
and vaccines. J. H. M., Jr. 


Syphilis. By Henry H. Hazen, A.B., M.D., Georgetown 
University. First Edition. Pp. 647; 160 illustrations (16 'in 
color). St. Louis: C. V. Mosby Company. 

It is the greatest pleasure to read a book that raises the subject of 
syphilis above the level of a chapter in genito-urinary diseases and 
places it on the wonderful medicine-wide plane to which it is entitled. 
This Dr. Hazen’s book does, for he brings to us not only his own 
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" well-knoYTL efforts in this field, but has collaboratmg with him such 
authorities as Major M. A. Reasoner on infection and immunity,- 
Dr. John E. Lind on nervous sj^stem involvement, Colonel C. F.. 
Craig on the Wassermann test, and Dr. Jay F. Schamberg on the, 
arsenical preparations. Dr. Virginius Dabney and Dr. L. H. 
Greene have written on the ear and eye infection respectively. 
Dr. H. A. Fowler’s contribution on syphilitic nephritis is a most 
important exposition, while the chapter on endocrine gland infection 
is a valuable addition, with probably the first correlation of this 
literature. It is a pity that under prophylaxis the author did not 
make the effort to incorporate the wonderful lesson the American 
Army taught in France, and one might likewise criticize the chapter 
on diagnosis as putting too much dependence on the Wassermann 
test, or, possibly better said, by omitting the exposition of the 
clinical diagnosis. The chapter on treatment leaves one thoroughly 
familiar with the various drugs at hand and their individual adminis- 
tration, but lacks the proper guide and exact advice as to when and 
how to use them. The book is written throughout in a uniform, 
easy style that is most readable and loses none of this charm undef 
the handling of the various authors. Dr. Hazen has a most happy 
ability in introducing quotations from other writers, and strengthens 
his subject repeatedly by using in a most admirable way the teach- 
ings of other authorities that leaves with the reader the feeling that 
the ground has been completely covered and the last word has been 
said. The book is profusely and splendidly illustrated; it is, pub- 
lished in a way that leaves nothing to be asked, and one of its most 
valuable adjuncts is the excellent bibliography that is appended to 
each chapter. A. R. 


Diseases of the Ear, Nose Aim Throat. By Herbert -Tilley, 
Surgeon to the Ear and Throat Department, University College 
Hospital, London. Fourth edition. Pp. 844; 74 illustrations. 
London: H. K. Lewis & Co., Ltd. 

This work, as it now appears in its fourth edition, is a very 
complete and excellent text-book on diseases of the nose and 
throat. Since the last edition, as the author states in his preface, 
so great an advance has been made in certain phases of rhinology 
and laryngology that it has been necessary to absolutely rewrite 
the chapters on frontal sinus suppuration, the technic of enuclea- 
tion of the tonsils and the subject of endoscopy, and to add entirely 
new chapters on certain ‘affections of the trachea and esophagus, 
intranasal operations on the lacrimal apparatus and the intranasal 
routes for operations on pituitary tumors. 

On the ‘vvhole the book gives one the impression of being based . 
more on the author’s great experience than on a searching review of 
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the world’s literature^ and while this in some ways gives tlie book 
a peculiar value, we believe that a larger use of the literature 
outside of his ovm country Avould make an international adoption 
of the book much more eas3^ In this connection it is interesting 
to note that the author describes very closely what we in this 
country are in the habit of calling the Sluder method of removing 
tonsils, and gives Drs. I^diillis and Phybus, of Newcastle-upon-Tyne, 
the full credit of devising the operation. Likewise an almost 
identical instrument with the Laforce tonsillectome is called 
Elphick’s guillotine. Very frequently we note with pleasure a 
very extensive and accurate knowledge of pathology' and modern 
laboratory rcA^elations, and though this showing is not consistent 
throughout the book, the laboratorj’^ aspect is fairly reliable; 'much 
more so than the average book on diseases of the nose and throat. 
The clinical and operative side is excellent, well illustrated and 
with clear, easily read text, and the number of both minor and 
major operations carefully described is quite amazing. The great 
value of the Avork lies in the thoroughness with which the author has 
covered his field, not skimping any part, but giving space enough 
to all subjects for sufficient detail to make the Avork a real text-book 
of the whole categorj'’ of nose and throat ailments. G. B. W. 


Anatomical Diagrams. For the Use of Art Studeots. By 
James M. Dunlop, A.R.C.A., Lecturer on Ai’tistic Anatomy in 
the Glasgow School of Art. Foimth edition. Pp. 72; illustrations 
on each page. New York: The Macmillan Company. 

By the use of colored diagram the author presents the osteologj’’ 
and myolog}’' of the hmnan body. The aims are to show the part 
played by the skeleton in determining the external form and to 
illustrate the shape and an-angement of the A^arious muscles, espe- 
cially the subcutaneous ones. , The fact that this is the foiutli 
edition shows that art students find it useful in the studio. 

W. H. F. A. 


/ 

A Laboratory Outline of Embryology, aauth Special Refer- 
ence TO THE Chick and the Pig. By Frank R. Lillie, Pro-, 
fessor of Embryology in the Unwersity of Chicago, and Carl 
R. Moore, Instructor in Zoology in the University of Chicago. 
Revised edition. Pp. 66. Chicago: University of Chicago Press. 

This is a small book in paper covers, containing directions for 
laboratory AAmrk in embryology as given to medical students in 
the university of Chicago. For over fifteen years this book AAnth 
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various alterations, has been utilized continuously in classes, and, 
the present form therefore represents a well-tried and standard 
course of instruction. In the experienee of the authors it has 
been found preferable for the student to follow out the develop- 
ment of each organ-system separately, through several ages of 
embryos, than to studv each stage of the embryo in its entirety. 

W. H. F. A. 


Bacteriology in Abstract. By A. B. Wallgren, B.S., M.D., 
Assistant Professor of Biology, University of Pittsburgh. Second 
edition. Pp. 338. Pittsburgh, Pa.: Medical Abstract Publish- 
ing Co. 

The second edition of bacteriology in abstract has recently 
appeared. The amount of useful and helpful knowledge contained 
in so small a volume is surprising. All fields that larger text- 
books deal with are gone into here; necessarily, of course, in only 
an outlined, sketchy way. The index is fairly complete. The 
book is all and more than its author claims for it, and should prove 
a very useful volume for the student. H. P. 


Diseases op Children, By James Burnet, M.D., M.B.C.P. 
(Edin.), Physician for Diseases of Infancy to and Physician 
in Charge of the Welfare Clinic at the Marshall Sti’eet Dis- 
pensary, Edinburgh. Second edition. Pp, 416; 9 illustrations. 
Edinburgh: E. & S. Livingstone. New York: William Wood 
& Co. 

Arrangement of chapters in this small volume differs somewhat 
from the usual custom followed in pediatric works. In the first 
two chapters the examination of sick children and points of difference 
between children and adults are briefly but well described. Next in 
order are diseases of the newborn. After a chapter on diseases of 
the respiratory system and one dealing with diseases of the cir- 
culatory system, infant-feeding occupies a number of pages. Here 
the author discusses only his personal beliefs. Contrary to most 
authorities he does not advocate the use of sugar as an addition to 
milk mixtures, nor does he think that barley water is an advantage. 
He states that it is a fallacy to suppose that infants lose weight if 
sugar is omitted. Briefly, then, when it is necessary to feed babies 
artificially he uses only dilution of cows’ milk with water. Citrated 
whole milk has given him good results, and scalded milk he finds 
preferable to raw, sterilized or pasteurized milk. While this chapter 
makes interesting reading, it does not seem to the reviewer tliat it 
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can be strongly recommended to the student or general practitioner 
as a system of procedure. Space does not allow of further analysis. 
Suffice it then to say that the usual chapters on various subjects 
are to be found. These are necessarily brief, due to the small size 
of the book. A. G. M. 


The After-treatment of Surgical Patients. By Willard 

Bartlett, A.M., M.D., F.A.C.S., and Collaborators. Two 

Volumes. Pp. 1066; 434 original illustrations. St. Louis: C. V. 

Mosby Company, 1920. 

These volumes are certain of a hearty welcome from English- 
speaking surgeons. Tliroughout they have tw’o properties of 
singular merit: they are essentially practical and they are up to 
the minute. As to the little details of postoperative management, 
most surgeons, even in the larger cities, allow themselves to practice 
for all cases one or two methods of treatment that may have seemed 
to prove of magic value in some “prize” case or other; in minor 
conditions they are prone to neglect the experience of others and the 
set-back to intercommimication of ideas durmg the war has accent- 
uated this. To offset it and to strengthen the foundation for the 
rational, effective cure of tlie surgical patient a systematic reading 
of this work,L embracing tlie experience of a group of able surgeons 
who have drawn generously from the literature of America, England, 
France and the German-speaking countries is particularly timely and 
necessary. Necessary because such a reading cannot but impress 
the reader with the host of modern metliods that simplify con- 
valescence, add untold blessings to tire comfort of the patient and 
not infrequently in tliemsleves effect cure or save life, methods that 
have not yet entered widely into circulation or at least too vaguely 
to be heeded, or perhaps old methods imdeservedly forgotten. 

Much is devoted to the minor subjects: postoperative subjective 
symptoms, sleeplessness, hiccough, headache, backache, skin erup- 
tions, urinary retention, feeding, etc. There are valuable chapters 
on shock, miscellaneous abdominal tragedies, the various post- 
operative infections, the treatment of wounds, two .unusually 
suggestive chapters on massage, exercise and physicotlierapy and a 
ehapter on radium and roentgen rays in malignancy, which is 
deserving of the closest study. The follow-up idea is represented by 
an able chapter on the reconstruction of the patient and by a series 
of forms prepared by Stuart McGuire for the guidance of patients 
leaving his immediate care. 

It is a work that includes the widest variety of subject-matter, 
much too wide for mention, and is a book for the hospital intern 
and surgeon rather than for the student of medicine. 
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With the exception of two or three contributors it is a product 
entirely of St. Louis men. Much of the first volume, which deals 
with general considerations, was written by 0. F. McKittrick, and 
most of the second, dealing with regional surgery, by Williard G.' 
Bartlett. The printing is good, the illustrations unusually pertinent 
and tlie index a real service. J. A. D. 


Physical Reconstruction and Orthopedics. By Harry E. 
Stewart, M.D., Capt., Medical Corps, U. S. A., Division of 
Orthopedics; Attending Surgeon, New Haven Orthopedic Dis- 
pensary; Instructor in Medical and Orthopedic Gymnastics 
and Massage, New Haven Normal School of Gymnastics, etc. 
Pp. 240; 69 illustrations. New York: Paul B. Hoeber, 1920. 

It has been the author's object to present in condensed form the 
main principles of orthopedics in the treatment of defects in child- 
hood, war injuries and industrial accidents, laying stress upon the 
treatment by massage, exercise, physical, mechanical and electrical 
and other types of physicotherapy. 

The methods advocated have been tried out and proved of 
advantage in the reconstruction of the wounded of our own and 
allied nations, and are adaptable to om civil and industrial problems 
of like nature. 

The problems of exercise, baking, massage, vocational therapy, 
electrotherapy and hydrotherapy are discussed in detail. 

The application of these various treatments for congenital 
defects, spinal curvatures, joint injuries and diseases, foot-strain, 
fractures and dislocations is described in detail also. 

The work should be of great value to physicians, reconstruction 
aides, physical directors, orthopedic assistants and nurses, not only 
in the better understanding of their work, but in emphasizing the 
vital importance of this so long neglected field. E. L. E. 


Medical Clinics of North America. Mayo Clinic Number, 
Volume III, No. 3, 1919. Boston Number, Volume III, No. 4, 
January, 1920. Philadelphia and London: W. B. Saunders 
Company, 1920. 

The Mayo Clinic number of this bi-monthly publication has an 
unusually large number of contributors, twenty-three of whom 
present some communication on medical or closely alhed subjects. 
The majority of these are reports of cases which are used as a text 
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for a brief discussion of the subject suggested by the case. There 
is a certain uniform excellence about these papers, and it would 
hardly seem fair to pick out any for a special commendation or 
criticism. As one of the articles is by Dr. Kendall, a chemist and 
not a physician, it will not be unjust to the other contributors 
to say tliat it is especially interesting, recounting, as it does, the end 
results of the splendid research which has been carried out by him 
and by his collaborators on tlie thyroid gland at the jN'Iayo Clinic 
in tlie last ten years. 

The Boston munber of tlie Medical Clinics contains seventeen 
contributions from members of tlie teaching staff of Harvatd 
University. These articles are all very interesting and well worth 
critical reading and study. The articles of the Harvard men 
exhibit the best tj^pe of medicalwork and represent impressively the 
piupose for which tliese Clinics are published. They give authors 
an opportunity to describe unusual cases or to writs on subjects 
which are for tlie most part protean, and yet which are matters 
tliat the average reader frequently does not have at his finger-tips 
and which it is to his decided advantage to review from time to 
time. Fm-thermore, they present the newer diagnostic methods, 
tlierapeutic progress and tlie recent advances in general in the 
studies of the conditions which the author is describing. 

J. H. M., Jr. 


Surgical Clinics of Chicago. Bi-monthly Volume IV, No. 1. 

Pp. 231; S3 illustrations. Philadelphia and London: W. B. 

Saunders Company, 1920. 

This number of the Clinics well sustains the reputation held by 
this work in the past. The contributors are all in tlie foremost 
rank in their respective branches and have many times presented 
articles to the readers of medical or rather surgical literature. 

Each article is a text in itself and invariably illustrates some 
important point in diagnosis or some novel, useful and essential 
list of surgical technic. 

The great value acquired from the Clinics is due to the conerete 
knowledge obtained from the indmdual patient explained before 
you. The problem is presented and solved before the reader’s 
eyes. E. L. E. 
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The Origin and Nature of Multiple Sclerosis. — ^Marinesco {Rev. 
Neurol, 1919, xxvi, 481) thinks multiple sclerosis should be investigated 
as an inflammatory process caused by an infectious agent. The lesions 
are inflammatory in character and the sclerosis is secondary. A resume 
of previous experimental work is given. The author injected the spinal 
fluid from two cases of multiple sclerosis into guinea-pigs by intraspinal, 
intracerebral and intraperitoneal routes. The two pigs which had had 
intracerebral injections showed motor difficulties. The fluid from 
their fourth ventricles contained spirochetes, unlike the treponema of 
syphilis. The work was not carried further. 

An Interesting Spinal Syndrome Following Gunshot Wounds. — 
Littig (Monatschr. f. Psychiat. u. Neurol, 1919, xlvi, 112) reports 
nine instances of a spinal-cord syndrome named by him monoplegia 
spinalis spastica superior. Briefly this consists of a high cervical cord 
lesion followed by a spastic paresis or paralysis of one arm. Occa- 
sionally there are sensory disturbances in the region of the ulnar side 
of the paretic arm. This syndrome is usually the end-result of many 
cord wounds, such as a diplegia, hemiplegia or Brown-Sequard 
symptom complex, but may be primary. 

Renal Glycosuria. — Allen, Wishart and Smith {Arch. Inf. Med., 
1919, xxiv, 523) found three cases of renal diabetes among forty sup- 
posed diabetics at U. S. G. H. No. 9. The histories and detailed reports 
of the laboratory tests are given in the article. No instances of levulose, 
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pentose or glycuronic acid excretion were encountered. No clue as to 
etiology was found. The prognosis seems to be good, for in no case in 
tlie literature has injury resulted from the anomaly, and it has never 
been known to have ceased. In the instances reported sugar excretion 
and water excretion have behaved as independent functions. Increase 
of sugar output did not increase water output. The salient features 
of carbohydrate metabolism in the tlu-ee cases and in nearly all of the 
genuine cases are: “ (1) A tendency to glycosuria so strong that sugar 
freedom is possible only vdth stringent restriction of* diet or actual 
fasting to such a degree that health would be seriously impaired by 
attempting to keep glycosuria absent, if, indeed, life were possible at 
all — the cases in fJiis respect surpassing true diabetes except for very 
rare examples of extreme severity; (2) normal power of actual carbo- 
hydrate utilization, as manifested by ‘paradoxical tolerance;’ i. c., 
though some process in the kidney or elsewhere causes tlie waste of a 
certain quantity of carbohydrate, and this quantity may increase with 
increased carbohj’^drate ingestion, yet the soundness of tlie assimilative 
function is shown by the ready utilization of the greater part of every 
starch or sugar intake, no matter hoiv large; (3) though the blood-sugar 
level is subject to some variations tlie low values found in many cases, 
even after large starch or sugar ingestion, stand in contrast not only to 
tlie condition in diabetes but also to the hjqierglycemia of normal per- 
sons after such feeding.” The autliors lay emphasis on the desirability 
of ascertaining in eacli instance the nature of the reducing substance 
present in the urine obtained as soon as possible after leaving tlie kidney. 

Exophthalmic Goitre, Basal Metabolism In. — Means and Aub 
{Arch. hit. Med., 1919, xxiv, 638) have followed many patients with 
exophalthalmic goitres over several years and have been able to observe 
the results of various forms of treatment. The method of approaching 
the results is based on tlie study of the basal metabolism. Short 
abstracts of the clinical findings of the hyperthyroid patients are 
included. The other data are presented by tables. Patients with 
exophthalmic goitre were ti-eated eitlier by rest alone, quinine hydro- 
bromide, roentgen ray or operation or by a combination of these methods. 
They "conclude that “ using the basal metabolism as an index of toxicity 
in exophthalmic goitre” the majority of patients show as good results 
after two or tliree years following roentgen-ray treatment as following 
surgical treatment. “The safest program for tlie treatment of exoph- 
thalmic goitre, as a whole, is the routine irradiation of thyroid and 
thymus glands, in all cases, "svith surgery held in reserve for patients 
who do not then do well. Surgery is contra-indicated wdtli patients 
whose metabolism is rising in spite of complete rest in bed, and also in 
patients of the type with moderate tachycardia bnd great metabolism 
increase, except when they have previously had thyroid and thymus 
glands treated by roentgen ray.” They also believe that basal metab- 
olism determinations may be of differential diagnostic importance in 
certain border-line cases. 


Entameba Histolsdaca, Report on the Treatment of; Infections. — 
Gunn and Savage {Jour. Royal Army Med. Corps, London, 1919, 
jnodii, 418) report the result of treatment in 333 cases at Alexandria, 
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The diagnosis was based on the presence of entameba histolytica in 
stools. The patients were in every stage of the disease, some being only 
cyst carriers, some having large tender livers with high fever. They 
recortimend that acute cases be treated with 1 grain of. emetine daily 
for twelve days, followed by 3 grains of emetin and bismuth iodide for 
fourteen days. If the condition is very severe when treatment is first 
begun, and may probably prove fatal if not rapidly brought under 
control, they recommend an intensive course of treatment of 1 grain 
emetin hypodermically daily in the morning and 2 or 3 grains of emetin- 
bismuth-iodide at night. The patient should be carefully watched 
while such large doses are being administered. 

Lumbar Puncture in Brain and Subdural Abscess. — ^Baeeies {Arch, 
f. Ohren, Nasen. u. Kehlsop f. k, 1919, civ, 66) discussess at length the 
cerebrospinal fluid changes in brain and subdural abscesses. These may 
be placed in four groups as follows; (1) The fluid is entirely negative in 
uncomplicated brain or subdural abscess and may remain so until death. 
(2) The fluid may be cloudy but sterile, later becoming cell-free, in in- 
stances shomng minimal leptomeningitis. (3) The fluid may be cloudy 
and contain bacteria, later becoming sterile if there is an extensive lepto- 
meningitis. (4) The fluid may be cloudy and contain bacteria in cases 
running the course of an acute purulent meningitis. The fluid obtained 
by lumbar puncture may be of considerable help in diagnosis and 
prognosis if examined repeatedly. Since, as shown in the groups above,., 
favorable changes are common in the fluid as the disease progresses, a 
single lumbar puncture may give a wrong impression of the extent and 
gravity of the meningeal involvement. In certain instances the brain 
abscess proves fatal although the spinal fluid shows changes which the 
author calls* benign. By repeated lumbar punctures it is possible to 
gain knowledge only of the extent and gravity of the meningeal changes 
secondary to a brain or subdural abscess. 


Spirillosis Following a Traumatic Hemothorax (Spirillose Pleurale 
au Cours d’un Hemothorax Traumatique). — ^Lanceeeatjx {La presse 
med., 1919, xxvii, 556) observed a soldier, wounded by a small piece 
of shell at the left base. The foreign body was near the heart and moved 
with its pulsation. There was a large hemothorax. On the sixth day 
1500 c.c. of bloody fluid was removed from the left pleural cavity. The 
fluid was sterile. Tapped again and in the fluid there were many active 
spirilla seen by ultramicroscope and stained specimens showed spirilla. 
The patient recovered after three thoracenteses and 0.15 gm. novarseno- 
benzol intrapleurally. 


Neurological Complications of Typhus (Les Complications Nerveuses 
du Typhus Exanthematique).— Paulian {La presse med., 1919, xxvii, 
541). After about fourteen days’ incubation slight chills occur and 
malaise, backache, headache and fever appear. The face is flushed. 
About the fifth day of fever the exanthema appears. Its character may 
vary, at first discrete, at times petechial or even purpuric. There is no 
relation between the fever, the exanthem and the clinical form of the 
disease. Delirium appears early. About the thirteenth day the fever 
begins to fall and remits completely by the fifteenth day. In the 
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severe types there is caipologia, the eyes injected, rapid respirations, 
tachycardia, cyanosis, trismus, stiffness of the neck, Kernig’s sign and 
at times hiccough — a very grave sign. Coma vigil is often present. A 
meningeal reaction is constant — ^from the first to the fourth day. 
Cerebrospinal fluid contains mainly lymphocytes; fourth to tw'elfth 
day mononuclears; twelfth to convalescence lymphocytes. Nervous 
complications of tw'o types: (1) During disease and (2) during convale.s- 
cence. These are, briefly, hemiplegias, nuclear and midbrain lesions, 
postfebrile confusional states, regrc.ssive cerebellar syndromes, myeli- 
tides, neuritis and polyneuritis. 


Occurrence, Course and Prevention of Chronic Manganese Poison- 
ing. — Edsall, WiLBun, DniNKER {Jonr. Indvstrial Hygiene, 1919, i, 
183). Manganese poisoning occurs among workers handling Mn02 
in manufacture of Cl; in grinding of ]\In02; in mill employees who 
work in dust containing Mn as oxides and silicates. Diagnostic points 
are: exposure for three months; languor and drowsiness; expression- 
less face; monotonous voice; muscular twdtcliing — ^fine or very gross 
— cramps and stiffness in calves; worse at night or after exertion; 
hyperreflex-ia; ankle and patellar clonus; retropulsion and propulsion; 
slopping gait. Sensation intact; urine, blood, cerebrospinal fluid; 
sphincters normal. After harm is done there is no treatment. Problem 
is one of prevention. 


Patches of Deep Pigmentation of the Oral Mucous Membrane not 
Connected with Addison’s Disease. — Weber {Quart. Jonr. Med., 1919, 
xii, 404) reports a patient, aged fifty-seven years, a Hungarian Hebrew, 
with remarkable pigmentation of the buccal mucous membrane of the 
palate and lips. There "was no pigmentation of tlie skin. Necropsy 
showed extensive miliary/ tuberculosis mtliout involvement of the 
pancreas, pituitary or pineal body or either suprarenal. No cause for 
the pigmentation could be discovered. He concludes: “There is a 
certain group of cases in which pigmentation, not connected with 
Addison’s disease, occurs in the mucous membrane of the mouth. The 
pigmentation is in the form of blackish spots and patches in the mucous 
membrane of the lips or cheeks and sometimes of other parts of the 
mouth. It is associated ■with pigmentation of the skin of the face, 
especially about the mouth and possibly of other parts of the body. 
It occurs in persons of dark complexion, perhaps especially in Rouma- 
nian Jews and in certain races such as Lascars. It is of unknown caus- 
ation and seems in some cases to be of “physiological” or perhaps of 
ata%astic origin. It may be analogous to the black patches often 
present in the oral mucous membrane of dogs and other animals. It 
appears to be allied to simple pigment nevi of the skin on the one hand 
and to freckles on the other. Jonathan Hutcliinson -svas probably the 
first to call attention to this class of pigmentation, which perhaps 
should include various cases published by French authors under the 
headings “physiological pigmentation” and “racial pigmentation.” 
The author has carefully reviewed the literature of the subject. 


Recent Additions to Our Knowledge of Typhus: Acquisitions 
Recentes sur le Typhus Exanthematique. — ^Fourcade (La presse m^d.. 
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1919, xxvii, 548). In 1909 Ricketts found oval rods, at times biscuit- 
shaped, and polar staining in the lice fed on infected blood of humans 
and monkeys. Prowazek, in 1913, found them in lice in Serbia. ' In 
1916 da Rocha Lima found the same in the gastro-intestinal epithelimn 
of pediculosis vestimenti and called them Rickettsia Prowazeki. The 
morphology and tinctorial qualities are given in the text. The louse 
seems to be obligatory intermediate host. The patient can infect the 
louse only during the febrile period. The louse becomes contagious 
four days after its infecting repast. The disease can be transmitted 
to man, apes and guinea-pigs. One attack confers immunity. The 
reaction of Weil-Felix is of, great diagnostic importance. The technic 
is that of Widal’s reaction, using Bacillus proteus X 19 of Weil-Felix 
instead of the typhoid bacillus. The reaction is positive in 50 per cent, 
of cases in the third week and constant after defervescence. Often a 
titer of is found. A titer of is diagnostic. 
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The Condition of the Appendix in Five Hundred Laparotomies on 
Patients Representing No Symptoms of Appendicitis. — ^Williams and 
Slater {Ann. Surg., 1919, Ixx, 535) report the results of their study of 
the appendiceal pathology met with in the course of the routine exami- 
nation of the right iliac fossa during five hundred gynecological opera- 
tions. About one-third of all women operated on for various pelvic 
conditions, show undiagnosed lesions of the appendix. In some 
instances these lesions are the result of extension of an inflammatory 
process to the appendix from the pelvic organs, but at least one woman 
in every five shows an appendix lesion without symptoms and without 
discoverable cause (so far as the pelvic organs are concerned). These 
lesions are nearly all chronic in nature and consist of the following 
types; (a) adhesions without change in the muscular or mucous coats, 
(6) chronic inflammatory changes in all tlie layers, (c) pericecal veils. 
The frequency of these lesions is of importance in its relation to two 
questions; (1) Ai’e such undiagnosed lesions of the appendix the undis- 
covered eause of reflex symptoms elsewhere? (2) Is there such a clinical 
entity as chronic appendicitis, or are the symptoms usually ascribed 
to chronic appendix disease in reality due to some other condition? 
The writers are inclined to the latter view. 


Penetrating Chest Wounds.-r-LEBOwiTz and Nadler {Surg., Gynec. 
and Obst., 1919, xxix, 429) reports the. results of 276 penetrating wounds 
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of the chest admitted to a base hospital in France. The observation of 
the average case was confined to a period extending from the sixth to 
the thirtietli day after injury. The mortality of penetrating chest 
wounds that reached the base was low (5.4 per cent.), due chiefly to 
sepsis, pocketed empyema, and associated injuries. These patients 
require treatment in special wards. Cooperation of internist, pathol- 
ogist, roentgenologist, and surgeon is essential. Hemothorax is the 
commonest event in chest wounds. Early diagnosis of infection is the 
most important duty at the base. Thoracotomy for infected hemo- 
thorax is the most frequent surgical procedure at the base hospital. 
The Carrel-Dakin treatment for empyema gives good results. Primary 
intrathoracic operations wth closure may be performed easily after 
injury, in properly selected cases, with no more danger than abdominal 
operations. Of 21 cases operated upon and closed, 9 remained sterile. 

The Technique of Gall-bladder and Common-duct Surgery. — 
Richter {Siirg., Gyncc. and OhsL, 1919, xxix, 455) says that the-technic 
of gall-tract surgery is in the process of becoming standardized. The 
cystie duct should be isolated before di^^sion to insure the safety of the 
common duct. In the large acutely distended gall-bladders the cystic 
duct is pushed backward and upward away from the operator. If in 
these cases the peritoneum, as it is reflected from the liver on to the 
gall-bladder, is incised enough to admit a finger, the gall-bladder can 
be peeled out of its bed. The release of the tense gall-bladder in this 
way ■nnll cause the fundus to push its way out of the incision, and the 
cystic^duct becomes mobilized and more accessible. The cystic duct 
should, Richter believes, rarely be clamped -with its vessels in toto. 
He considers it unnecessary to ligate the cystic duct close to the common 
duct, but one must avoid the careless ligature of the apex of the gall- 
bladder. 'The reflected peritoneal flaps from the gall-bladder should 
not be sutured over the denuded liver, but should merely be pressed 
against it. The position of the raAv surface is such that massive adhesions 
to it are naturally objectionable. The gauze pack is a much more patent 
cause of adhesion than the raw surface per sc. Andrews suggests di’op- 
ping the omentum in between the liver and the duodenum as a metliod 
of minimizing adliesions. Though many operator close the abdomen 
vuthout drainage, it is almost universally suggested that drainage 
should be instituted after cholecystectomy. Willis has reported a 
series of thirty-eight cholecystectomies with drainage, vith one death. 
This ean be done safely without excluding the stump of the cystic duct 
from the peritoneum. Richter considers it illogical to di'ain the common 
duct or leave a tube in it follovdng choledochotomy, p^o^^ded no obstruc- 
tive lesion is left behind. It is an essential requirement in caiTjdng out 
immediate suture that the common duct should be patent; that no stone 
in the ampulla, no partial closure of its orifice from a tliickened muscle 
of Oddi, or chronic pancreatitis should be present. 

A Case of Sarcoma of Stomach. — Koettlitz {Arch, med., Belg., 1919, 
Ixxii, 136) says that sarcoma of the stomach merits especial attention 
because of the rare occurrence of the disease. The patient, a musician, 
aged twenty-one years, presented himseh for consultation June 24, 1915. 
He had been suffering for one to two years from vague gastric distress, 
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which had become exaggerated the last forty days. His father died at 
fifty-one of probable gastric carcinoma and his grandmother died of the 
same disease. The sickness began with aqueous regurgitations about 
one hour after eating. Rarely he had vomiting. He gradually lost 
weight over a period of two years. There was tumor to the left of and 
above the umbilicus. There was achylia gastrica, plus a tumor not 
involving the pylorus or at least not obstructing its action. The patient 
refused operation for forty-five days. During the period he was under 
observation he had severe periods of diarrhea. At operation there was 
found a large inoperable tumor in the pyloric region, involving also 
the pancreas. There was a chylous ascites present. The pathological 
report of a nodule was fibrosarcoma. He compares his case with 
Gosset’s compilation in 1912 of 171 cases. 

A Case of Strangulated Hernia with Volvulus. — ^Hughes {British 
Med. Jour., October 25, 1919, p. 527) reports a case which is interesting 
for several reasons; Volvulus occurring in a hernial sac is rare; the 
symptoms were remarkably mild considering the condition which 
existed; the patient gave no trouble during convalescence and the 
woimd healed by primary intention despite the offensive nature of the 
sac contents. The hernia was a left-sided inguinal, which had been 
present for some months. The strangulation began the day previous. 
The omentum and bowel in the sac were gangrenous. It was found that 
the bowel was twisted on itself and that a true volvulus existed. The 
gangrenous omentum was removed and the gangrenous bowel resected, 
end-to-end anastomosis being done. The bowel dealt with was the 
pelvic colon. The patient made an miinterrupted recovery. 


Radium in the Treatment of Tuberculous Adenitis. — Molynetjx 
{British Med. Jour., November 29, 1919, p. 705) says that he is convinced 
that the day of radical operation for tuberculous glands will soon be 
past. Radium is, if properly used, a safe and, as far as he can see, a 
certain cure, whether for an early or an advanced case of tuberculous 
glands. He has treated between twenty and thirty cases during 1913- 
1914. Unless there were sinuses already present no scars were left. 
In no case was any ulceration caused. Fifteen milligrams of radium 
bromide applied on a special applicator for 150 mg. hours is suitable 
for each group attacked. The patients usually had two applications a 
week. The treatment is continued until all signs of trouble have dis- 
appeared. Three cases illustrating different degrees of the disease 
which were treated are reported. 


The Importance of the Spleen in Resistance to Infection. — Morris 
and Bullock {Ann. Surg., 1919, Ixx, 513) says that very little experi- 
mental evidence to refute or support the widespread impression that 
the spleen plays a part in resistance to infection has been offered. No 
experimental work can be entirely trustworthy which does not include 
the recognition and elimination of outside sources of error. The work 
of Bardack, Roger, Tizzoni and Cattini, Kourlow and others is reviewed, 
showing the conflicting opinions on the question. On the whole it 
cannot be said that the blood changes following splenectomy furnish 
any positive evidence of an impaired abifity on the part of the body to 
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resist infection, but they may be an indication of increased suscepti- 
bility to infection and imperfect reaction against it. Thirty-six splenec- 
toinized rats were used together with thirty-six controls. It was 
observed that the splenectomized animals almost invariably died before 
tlie controls when they were exposed to chance laboratory contagion, 
the death-rate among the splenectomized animals being S0.5 per cent, 
as compared to 38.9 per cent, in the controls. Tlieir results after numer- 
ous carefully controlled experiments show in a very definite manner 
that wliile the animals get along fairly well wthout a spleen in the 
absence of any infection, the reverse is the case when the organism is 
put to the strain of resisting acute bacterial invasion. Under the cir- 
cumstances they infer tliat tlie spleen normally aids tremendously in 
resisting infectious processes in rats, and that its removal temporarily 
robs the body of its resistance until such a time, at least, as compensa- 
tory processes vdll have a chance to reestablish tliis. 
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Arterial Hypertension. — Allen {Jour. Am. Med. Assn., 1920, hxxiv, 
652) deals in this article particularly vitli the restriction of salt and 
fluid as tlierapeutic agents in tlie treatment of hj^iertension. He 
believes that suitable chloride restriction is a great factor in malting 
patients witli hypertension more comfortable, diminishing the danger 
of apoplexy and possibly checlting the progressiveness of tlie disorder. 
By far the best results are obtained in the earliest cases when the 
hypertension is intermittent rather than continuous. Early diagnosis, 
therefore, is important, and Allen hopes that chemical tests, such as 
for blood chlorides and chloride threshold (the normal values of which 
are still undecided), may help in the early diagnosis. The practical 
application of low chloride and diminished fluid intake has certain 
limitations, wliich he mentions: (1) A diet reasonably satisfying, and 
at the same time poor in salt, is a difiBcult diet to aiTange. (2) A 
certain quantity of salt is considered indispensable in a permanent 
ration. This is stated as approximately 2 gm. for normal individuals. 
The limits have not been determined for nephritis patients. The 
chief untoward effect of salt deprivation is weakness, and it is therefore 
necessary to work out salt rations for individual nephritic patients. 
(3) Such restriction of salt or fluid is only palliative, and success is not 
as universal as, for instance, in the treatment of diabetes. 
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The Role of Carbohydrates in the Treatment of Toxemia of Early 
Pregnancy. — ^Titus, Hoffmann and Givens {Jour. Am. Med. Assn., 
1920, Ixxiv, 777) discuss tlie subject of the treatment of the toxemias 
of pregnancy. They are convinced, from their clinical experience, 
that liberal carbohydrate feeding is, beneficial in the treatment of 
this disturbance. Mild cases of nausea and vomiting may be con- 
trolled by increasing the carbohydrates of the diet and an avoidance 
of more than short intervals of fasting by the taking of food more 
frequently. Increased carbohydrate intake is obtained by giving the 
patient from 8 to 16 ounces of a 10 per cent, glucose and 2 per cent, 
sodium bicarbonate solution daily by mouth. More severe cases 
may require increased quantities of this solution, given both by mouth 
and by rectum. They give to seriously toxic patients additional 
carbohydrate, easily utilizable, by intravenous injection of from 15 
to 25 gm. of glucose in from 250 to 300 c.c. of water. This is given 
from one to three times daily. They believe that the intravenous 
injection of glucose solution is a valuable therapeutic measure, and 
also that the rate of its absorption and storage by the liver is an index 
of liver efficiency that is of prognostic value. 


Protein Diets and Undernutrition in the Treatment of Diabetes. — 
Allen {Jour. Am. Med. Ass7i., 1920, bcxiv, 571) states that a possible 
diet after fasting is one composed wholly or chiefly of protein, and 
this plan has seemed the most useful for maintaining strength during 
the period of undernutrition necessary for attaining a normal blood- 
sugar. Actual suffering from hunger is prevented by the use of mate- 
rials to furnish bulk (bran, agar, celluflour, “ India gmn,” liquid petro- 
latum, soups, small quantities of thrice-boiled vegetables), without 
which such low diets would scarcely be practicable. In some elderly 
patients slight hyperglycemia and nitroprusside reactions may be 
permissible to avoid undue hardships, but diabetes after the age of 
forty is by no means always benign, and not infrequently requires 
stringent measures to control it, especially after long neglect. The 
more severe the diabetes and the younger the patient the more rigor- 
ously should hyperglycemia and all other symptoms be controlled from 
the outset. Such a policy often means a considerable reduction of 
weight and strength as compared with the level which can be main- 
tained temporarily by higher diets, and its justification depends on 
the belief that patients are best off in the long run when their weakened 
function is spared as thoroughly as possible. 

Treatment of Bronchial Asthma. — Gottlieb {Jour. Am. Med. Assn., 
1920, Ixxiv, 931) discusses the treatment of bronchial asthma from its 
various standpoints, climatic, specific and drug. He believes that the 
climatic treatment is only of value in cases of asthma due to anaphylaxis 
to various pollens and that the beneficial effect is due to removal of the 
exciting cause. Patients who are anaphylactic to foods are benefited 
by the elimination of such articles from their diet. Those patients who 
are sensitive to bacterial proteins alone, or, as frequently occurs, com- 
plicated by food anaphylaxis, frequently receive benefit from bacterial 
vaccines. In case the vaccine treatment subcutaneously has no effect, 
intravenous injections should be tried. Great care is necessary in the 
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administration of the proper dose. Tlie author is of the opinion that in 
about 50 per cent, of the cases of hay-fever asthma the attack can be 
conti’olled by prophylactic and specific treatment. It is essential that 
the degree of sensitiveness be determined before administering the treat- 
ment. Tliis may be done by testing the patient vdth varjdng dilutions 
of the pollen extract. He considers that it is better to give the treat- 
ment throughout the year rather than a short period of treatment during 
the hay-fever season. Regarding drug therapy, the author speaks of 
the beneficial effect of epinephrin given hypodermically in dilutions of 
1 to 1000 in controlling the acute attack of dyspnea. The effects 
generally last for from one-half to two hours. As a rule, patients 
gradually become accustomed to repeated doses of epineplrrin, so that 
the amount given has to be increased from time to time, and finally 
often a complete tolerance to the drug is developed and no relief is 
obtained from its administration. Atropin given subcutaneously or 
intramuscularly in gradually increasing doses up to the point of toler- 
ance will frequently give relief. KI by mouth is frequently of distinct 
value. The inhalation of fmnes of burning stramonium leaves and 
potassium nitrite gives relief in acute paroxj'sms. 
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A Case of Hypersensitiveness to Cows’ Milk. — Park {Am. Jour. 
Dis. Children, January, 1920), reports a case of a child who is now tliree 
years old. At six weeks it was given a supplementary feeding of a 
cow’s milk formula once a day. It took about one ounce, amounting 
to about 10 c.c. of cow’s milk. It fell asleep and when aroused it 
vomited. It w^as very pale and heavy. It refused the next breast nurs- 
ing, and vomited again, after w'hich it fell into a heavy sleep. It took 
the next breast feeing and the next day it seemed normal. Thinking 
that the baby was hypersensitive to cow’s milk it was given a teaspoon- 
ful of a mixture of milk diluted one-half with water. After taking tliis 
it was nursed and immediately fell asleep. It occasionally opened its 
eyes and yawned. The face became flushed. About five hours after 
taking the mixture it vomited in small amount, and ten minutes later 
it vomited a large amount of bile-stained fluid. It became exceedingly 
pale and seemed greatly prostrated. Shortly after vomiting it had two 
large loose stools containing mucus. It refused the next nursing, and 
slept heavily until the next nursing period when it nursed in a normal 
manner. After cutaneous test there were delayed general reactions 
locally, the tests were negative. It was able to take goat’s milk with- 
out any difficulty. Intracutaneous tests of various proteins were done 
and gave slight local and delayed general reactions. There was a 
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marked but delayed local reaction to cow’s milk. The same general 
effects followed the accidental administration of a condensed milk 
mixture. An attempt was made to desensitize the baby, and after 
some time and with perseverance this was accomplished. He is now 
able at tlmee years to take a pint of cow’s milk daily without any diffi- 
culty. At eight months of age it was necessary to wean him from the 
breast, and it was necessary to feed him on goat’s milk, which singularly 
enough gave rise to no reaction. From the evidence of the case the 
author considers this peculiarity as having been inherent in the germ 
plasm. 

Dextrose Tolerance in Atrophic Infants. — Mattill, Mayer and 
Seiner {Am,. Jour. Bis. Children, January, 1920) remind us that by 
the Woodyatt method it has been shown that the tolerance of adults 
was from 0.8 to 0.9 grams per kilogram per hour. In this study they 
gave dextrose solutions intravenously to four non-atrophic infants, 
ranging in age from five to fifteen months. In these cases the toler- 
ance was found to be 0.8 to 0.9 gram per kilogram of body weight per 
hour. Seven atropliic infants were studied. They showed emaciation, 
tendency to subnormal temperature, lack of turgor and grayish color 
of the sldn. Their weights were stationary or nearly so. The stools 
were good. In no case was tolerance below 1.4 or 1.5 gram, per kilo- 
gram of bodj’’ weight per hour. Other authors have also found that the 
metabolism of the atrophic infant proceeded to a higher level than that 
of the normal infant. McClure and Sauer have observed that atrophic 
infants have a higher surface temperature than normal infants and there 
is an increased insensible perspiration. An increased sugar tolerance 
seems to fit in very well with such observations. It was observed that 
the readings were constant in the cases in which several injections were 
given. 

Mental Defectives in a Southern State. — Anderson {Mental 
Hygiene, October, 1919) gives a report of the Georgia Commission on 
Feeble-mindedness and the survey of the National Committee for 
Mental Hygiene. As a result of this survey he says that 40 per cent, of 
the inmates of the almshouses were feeble-minded. Feeble-minded 
families had been found in the State that had been supported by church 
and organized charities for three or four generations. A study of a 
typical orphanage showed that 28.7 per cent, of the children were feeble- 
minded. If the same percentage exists in the other orphanages in the 
State, there are at least 810 feeble-minded in orphanages who need 
special care and training in a school for the feeble-minded. At the 
state prison farm 17.5 per cent, of the inmates were feeble-minded. The 
striking fact at this institution was not so much the presence of feeble- 
minded men, but the great number of other forms of mental abnormal- 
ity, mental disease and deterioration, epilepsy and the like. In this 
institution 65.8 per cent, of the inmates were classifiable in terms of 
deviation from normal mental health. Of the women inmates of the 
prison 42.8 per cent, were found to be feeble-minded. In the two 
typical county jails studied 34 per cent, of the inmates were feeble- 
minded, with a mental level of ten years or under. Of .122 immoral 
women examined 43.5 per cent, were found to be feeble-minded. The 
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present policy of treating these feeble-minded girls for venereal disease 
and then turning them into the community to acquire it over again is 
costly. Probably the greatest factor in the spread of venereal disease 
is the feeble-minded prostitute. Of 100 cases of juvenile delinquents 
studied in the juvenile courts, 17 per cent, were found to be feeble- 
minded, In one reformatory for boys, 15 per cent, were feeble-minded. 
In the State Reformatory for boys 24.1 per cent, were feeble-minded 
and in the State Training School for Girls 27 per cent, of the inmates 
were feeble-minded. These feeble-minded delinquent children later 
become the cluronic habitues of the jails, courts and prisons. In the 
public schools 3.5 per cent.of the chil(h-en examined were feeble-minded. 


Control of Diphtheria by Cultures of the Noses and Throats of 
School Children. — Gloyne (Jour. Am. Med. Assn., January 10, 1920) 
gives the results obtained in Kansas City, of which he is Health Com- 
missioner. He says that the swabbing of the throats of the cliildren 
should be a measure adopted at the outbreak of a single case of diph- 
theria in a school. The quarantine of carriers is as essential as is the 
quarantine of those suffering from diphtheria. Two negative cultures 
should be required as the minimum from all children who have had a 
positive culture. A negative culture means something, but it does not 
have tlie signifieance that a positive culture has. Antitoxin has a very 
definite place in giving immunity against diphtheria, but it does not 
kill the diphtheria bacillus. For this reason those who have had diph- 
theria may continue to be carriers for an indefinite time if great care 
is not taken to get at least tu^o negative cultures. Carriers usually 
clear up in time without the use of antitoxin. 


Methods of Administering Saline and Other Solutions to Infants and 
Children. — Airman (Jour. Am. Med. Assn., January 24, 1920) says 
that the administering of physiologic sodium chlorid and other solu- 
tions to replace fluids lost from the body is a valuable method of carry- 
ing certain cases over critical periods. Loss of fluid is often a more 
serious condition in children because of the vomiting that so often 
accompanies grave illness, and because of the difficulty of giving water 
by mouth. A relative acidosis may easily result, which in a few hours 
may greatly increase the gravity of the attack. The reduction of fluid 
is more marked in cases with a history of numerous watery stools 
characterized by a rapid loss of weight, hollow eyes, and draAvn, pinched 
expression of the facies. The method of greatest service is that which 
will permit the introduction and retention of large amounts of fluid 
with the greatest ease to the operator and with the least discomfort and 
danger to the patient. The methods used are: Administration by 
mouth; rectal administration; hypodermoclysis ; intravenous injection 
by the intrasinus method or by injection into the femoral vein; intra- 
peritoneal injection. The author has done considerable work vdth 
this method and describes it in detail as follows: The instruments 
needed are a medium-sized intravenous needle, an infusion bottle and 
rubber tubing. The skin of the abdomen is carefully sterilized with 
tincture of iodin and alcohol. The skin and the subcutaneous tissue 
are picked up between the thumb and the forefinger, and the needle is 
introduced in an upward direction tlmough the abdominal wall in the 
midline just below the umbilicus. Care must be taken to avoid piercing 
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a distended bladder, and while there is also danger of puncturing the 
intestine, no record of this accident has been encountered. In cases 
in which necropsy was performed there was found a small hemorrhagic 
area in the abdominal wall and peritoneum, but no injury of serious 
importance. When the needle has passed into the abdominal cavity, 
the solution is introduced by gravity. It was found much easier to use 
the infusion bottle. Warm ph5rsiologic sodium chlorid solution has 
always been used, of which from 100 to 250 c.c. may be given every 
twelve to twenty-four hours. In older children 300 to 400 c.c. may be 
given and if no untoward signs develop it may be given until the abdo- 
men is slightly distended. The injection must always be made slowly. 
After the operation the abdomen should be covered with a sterile dress- 
ing. It has been shown by the phenolsulphonephthalein test and by 
necropsy that from 40 to 60 per cent, of the fluid is absorbed in one 
hour. The remaining solution acts as a reserve, the gradual absorption 
of which explains the more protracted Improvement in this method 
as compared to the results obtained by other methods. 

Vomiting in Infants. — Marfan (Le Nourrison, March, 1919) de- 
scribes the vomiting of nursing children as a disease of habitual vomit- 
ing in nursing. The gastric mucous membrane is unduly sensitive and 
after eachieeding there is a gastrospasm and the stomach casts up more 
or less of its contents. It is a gastric netirosis and this explains the 
variability of the findings in the chemistry of the stomach and of the 
stools. If the spasms include the bowel tliere is constipation. In some 
cases there is excessive swallowing of air. These children all show some 
neuropathic tendency. As regards the treatment, in some cases the 
treatment for inherited syphilis gives surprisingly good results. Some- 
times a complete change of environment is necessary. The matter 
Vomited in these conditions is usually a colorless fluid made up of whey, 
swallowed saliva and gastric juice, with floating clots of milk, as the 
vomiting does not occur immediately after taking food, but from fifteen 
minutes to one and a half hours after feeding. The vomiting may occur 
without effort or the child may be restless and scream and appear 
relieved after vomiting. Sometimes abruptly moving the child will 
bring on the vomiting. 
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Conservative Myoma Operations. — The question of the advisability 
of performing myomectomy rather than hysterectomy in certain cases 
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of uterine myomata has been discussed on numerous occasions but as 
yet there is anything but unanimity on this point among gynecologists . 
The question has recently been investigated in the Frauenklinik at 
Lund by Essen-Moeller {Monais. f. Geb. v. Gyn., 1919, 1, 36) from 
five different standpoints, namely the immediate operative results, 
ultimate results, recurrences, subsequent labors and malignant degenera- 
tion of the myomata or of the remaining uterus. Concerning the first 
question, in spite of the fact that for many years myomectomy has 
always been considered to have a higher mortality than hysterectomy, 
the author quotes statistics from European as well as American sources 
to show that such is not the case, while lie personally has performed 
34 myomectomies without a death. He is therefore of the opinion that 
the conservative myomectomy offers practically as good a primary 
result as hysterectomy and therefore the latter operation should be 
confined to those cases which are technically very difficult or in which 
there is malignant degeneration of the growth. Taking up the question 
of the ultimate results of operations he states that SO per cent, of the 
cases that have had hysterectomies performed for myomata have been 
relieved of their symptoms while only 40 per cent, of the mjmmectomy 
cases have been so relieved since many of tliese latter cases continue to 
suffer from bleeding and annoying discharges. Therefore from this 
standpoint hysterectomy would be the preferable operation. Concern- 
ing the question of recurrence of myomata after the conservative opera- 
tion, much will depend on the number of years elapsing betiveen the 
operation and the e.\amination, because the greater the lapse of time, 
the larger will be the number of cases in which a recurrence vdll be found. 
The mere fact that another myoma has grown, however, is not an indi- 
cation for a second operation as many myomata give no symptoms or 
other inconvenience. Of the 21 patients that this author examined 
after myomectomy there was a recurrence in 7 but of tliese a second 
operation was necessary in only four patients. Nevertheless there can 
be no question but that myomectomy is distinctly inferior to the radical 
operation from the standpoint of recurrence. When we consider the 
possibility of a subsequent pregnancy after operation, there is no com- 
parison betiveen the tivo operations. Indeed it is this one point that 
stands as the chief argument in favor of the conservative operation 
since pregnancy is impossible after hysterectomy. The number of 
pregnancies that occur after myomectomy is doubtful, the reports of 
various operators giving statistics varying from 72 per cent, to 3 per 
cent. A close study of the literature seems to show that the possibility 
of subsequent pregnancy is most likely when the patient is under forty 
years of age and also when the tumor that was removed was of a mod- 
erate size. Large or multiple growths reduce the possibility of later 
gestation. In regard to the possibility of subsequent degeneration of 
the uterus that is left behind, the author has little to say since the pathol- 
ogists themselves cannot always agree as to whether or not a given 
picture is malignant. The gynecologist must perform the radical 
operation in all cases in which there is a suspicion of malignant degenera- 
tion, which cases are usually patients over forty years of age in whom 
myomectomy is not the operation of choice from any standpoint. 
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Radium Treatment of Cervical Cancer. — ^Kelly and Neill {Am. 
Jour. Surg. ,AQ20, xxxiii, 289) give a brief historical sketch of the use 
of radium in the treatment of cancer, stating that when radium was 
first used, and it was found that big cancers of the cervix melted down 
so remarkably under direct applications at the vaginal vault, a number 
of surgeons soon ran out before the world, waving their arms franti- 
cally like Archimedes of old and shouting, “Eureka! No more surgery; 
radium cures all these cases; the panacea for cancer is found at last.” 
But the sad experience of many recurring cases began in a couple of 
years’ time to dampen even the ardor of these neophytes, until at 
last a soberer judgment reigns. The present status of the case seems 
to be this: In early and very favorable operative cases, operation, 
preceded by thorough radiation, offers the best chance. Yet even 
here Kelly concedes that if the patient is near enough to the ra,dium 
therapist to be seen at intervals, and will conscientiously keep under 
observation, radium alone will probably do more than operation and 
without risk of mutilation. He ventures to predict that within five 
years we are all of us likely to be using radium to the utter exclusion 
of operations. In all other cases, except this group, most favorable 
for surgery, that is to say, in all in which there is any lateral fixation 
of infiltration of the parametria, radium will do more for the patient 
than operation, for here recurrences are almost invariable. In some 
of these cases, as in masses of disease elsewhere, lingering nodules can 
often best be treated by the insertion of the minute capillary sealed 
glass points, each containing from three to five milld6uries of eniana- 
tion right into the tissues by means of a specially constructed hypo- 
dermic needle. The points are buried and lie innocuous in the tissues 
and the emanation sinks to zero in about five days. The authors con- 
clude that in radium therapy, as in surgical therapy, two things are 
of vital importance: (1) That the earlier that the case is seen the 
better are the chances of a permanent result; (2) that every case ought 
to be followed up carefully at intervals of a few weeks or months for 
yeats. They believe that the best work in the treatment of cervical 
cancer will be done by the man who commands both resources and 
can resort with equal facility either to radium or to surgery, or can 
employ both conjointly as seems best. 


Roentgen Treatment of Benign Bleeding. — In the treatment of the 
various types of uterine bleeding due to a benign cause by means of 
the roentgen ray, Meyer {New York Med. Jour., 1920, cxi, 143) states 
that in a single treatment of from forty to ninety minutes’ diuation, 
depending upon the size of the patient, a permanent cessation of the 
menstrual function and of hemorrhage can be produced. In his last 
series of twenty consecutive cases, in which doses based on absorption 
percentage administered at a single sitting were employed, the ages 
ranged from seventeen to forty-five years, with no failure in the series. 
The symptoms of the menopause are materially diminished and the 
period of suffering shortened by one or two applications. The con- 
traction of larger fibroids may require three or more repetitions of 
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the treatment. When more than one treatment is to be given, from 
four to six ■v\'ceks sliould elapse between applieations, not alone to 
await full reaction, but to allow the skin to recover from the cumula- 
tive effect of the rays. The fibroid growths best suited to irradiation 
are the intramural type. The subpcritoneal and particularly the 
pedunculated variety had best be removed surgically according to 
Meyer. The submucous or polj'poid type of fibroids are practically 
contra-indications to the use of radiotherapy. When complications, 
and above all malignancy do not exist, the results are uniformly good. 
A careful examination and correct diagnosis are essential or the result 
may be anything but pleasant. 
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Non-Lactose Fermenting Organisms from the Feces of Influenza 
Patients. — Stimulated by the occurrence of intestinal manifestations 
of influenza in the recent pandemic Sherwood, Downs and McNaught 
(Jour. Infect. Dis., 1920, xxvi, 16) undertook bacteriological examina- 
tion of feces of cases of this particular type. Eosin-methylene blue 
agar plates and Russell’s medimn were used for growing cultiu’es from 
feces and follovnng isolation, strains were grown on the various sugar 
and alcohol media. Enteriditis-like organisms were isolated from a 
high percentage of influenza cases of above-mentioned type. By means 
of agglutination and absorption tests (modified Dryer technic) strains of 
enteriditis hke organisms were apparently placed in four groups. 
B. tjTjhosus was isolated from tluee of 32 cases studied. There seemed 
to be no correlation between the nature of the stools and the presence of 
the enteriditis-like bacilli. 


Hemolytic Streptococci in the Throat in Certain Acute Infectious 
Diseases. — Otteraaen (Jour. Infect Dis., 1920, xxvi, 23) reports the 
relative occm-rence of hemolytic streptococci in the throats of 300 
patients. Swabs taken from mouth, nose and throat were cultured on 
blood agar plates. Fermentation tests of 50 strains gave results showr 
ing that according to Holman’s classification the strains fell into the 
pyogenes and anginosus groups. Fifty-eight of 130 diphtheria cases 
and 98 of 125 scarlet fever cases gave positive sti’eptococcus cultures. 
Results show that the throat is the area of predilection, wliile the nose 
and mouth do not seem to harbor the organisms frequently. The 
great majority of these patients were children, most of whom had 
more or less enlarged tonsils. Virulence for animals of the organisms 
studied was low. Human leukocytes, in the presence of normal human 
serum, easily phagocyted the hemolytic streptococci which had been 



PATHOLOGY AND BACTEEIOLOGY 925 

cultivated on media for a time. Other hemolytic streptococci isolate(^ 
from lesions in the body where they demonstrated invasive qualities 
were not phagocyted until grown on artificial media, which seems to 
show that resistance of hemolytic streptococci to opsonins may be lost 
rapidly in artifieial cultivation. After a comparative study the author 
suggests the enrichment method as preferable to direct surface plate 
inoculations in examinations for streptococci. 

Further Attempts to Reduce the Resistance of the Guinea-pig to 
Tuberculosis. — Attempts were made by Cobper {Am. Rev. Tubero., 
1919, iii, 605) to reduce the resistance of experimental animals to the 
tubercle bacilli with a view of hastening the animal diagnosis of tuber- , 
culosis. The experiments also offered an interesting study on tissue 
resistance when injured. A variety of methods have been advocated 
by various authors, for the early diagnosis of tuberculosis by injecting 
suspected material into different regions where tissue damage had been 
induced. The author studied the effect of trauma, mechanically 
induced or resulting from chemical irritants. Glands were crushed; 
lampblack or powdered glass were injected; or chemical irritants as 
turpentine, croton oil, cantharidin, and capsicum were injected. In the 
region of the injury small amounts of tubercle bacilli were inoculated, 
using the macroscopic-anatomic tuberculosis as an index of the accelera- 
tion of the tuberculosis in the guinea-pig. It was found that gland 
cruslnng, the injection of turpentine, croton oil, cantheridin and capsi- 
cum just prior to injection of virulent tubercle bacilli had no appreciable 
effect upon the infection as compared with that obtained in control 
guinea-pigs. Lampblack simultaneously injected with tubercle bacilli 
had a retarding influence while powdered glass enhanced the develop- 
ment of the lesions. 


A Strain of Connective Tissue Seven Years Old. — An interesting 
report of a strain of connective tissue isolated in January, 1912, and 
cultivated for a period of seven years is given by Ebeling {Jour. Exper. 
Med., 1919, XXX, 531). Transfers of portions of the tissue were made 
each forty-eight hours into a medium composed of equal volumes of 
chicken plasma and chick embryo extract, under the usual aseptic 
precautions. These transfers were incubated at 39° C. on coverslips 
sealed by vaseline and parafline, to hollow glass slides. The growth of 
the transferred tissue was measured by means of a projection apparatus. 
The rate of growth was such that transplanted fragments became 13 
times their original size in forty-eight hours. The rate varied, however, 
up to as high as 40 times the original size, imder the influence of various 
faetors. There was noted an evident inerease in the rate of growth in 
the last five years, thought due to the addition of the embryonic juice 
to the medium. It was always found that decrease in rate of growth 
was due to deficient mediiun or extract, or the presence of alkali at the 
surface of the slides. Plates are shown. 

Streptolysin Production in Carbohydrate Media. — Stevens and 
Koser {Jour. Exper. Med., 1919, xxx, 539) present a study of various 
factors influencing the development of hemolysins in cultures of strep 
toeocci. A re^dew of previous work is given. Theories of acid inhibi- 
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tion of growth of streptococci -with subsequent diminution in hemolysins, 
as well as the sparing of protein metabolism (through wliicli lysin is 
elaborated in the bacterial body) in the presence of fermentable carbo- 
hydrates thus diminishing lysin production. By incubating cultures 
of streptococci in beef infusion, peptone, serum broth for ten to fourteen 
hours and passing through Handler filters they were able to obtain 
strongly hemolytic filtrates. Acid production in carbohydrate was 
followed by comparison to Sorensen series. The growth of the strep- 
tococci was followed by plate counts and stained smears. The utilization 
of carbohydrates by the streptococci, thus producing a luxuriant growtli 
is at the same time accompanied by a lessened lysin production tlirough 
the sparing of the proteus. The acid production reacliing a value of 
pH 5.5 in eight hours in dextrose media, lessened the vitality of the 
organisms and thereby proteolysis, and is found to be destructive to 
hemolysin at incubator temperature. The concentration of the acid 
produced causes some hemolysis and a coincident brown discoloration 
of the hemoglobin. 


The Bacteriology of Chronic Empyema. — In tlie past few 3 'ears the 
bacteriology of empj'ema as seen in civil and especially military practice 
has presented several predominating types of organisms, as principal 
etiological factors, Gordon {Jour. Infect. Dis., 1920, xxvi, 29) presents 
a study of the relative occurrence of these organisms and of other bac- 
teria in empyema. The pneumococcus and streptococcus were found 
to be the principal primary invaders. Secondary post-thoracotomj’’ 
infection, which is the rule, introduces a number of other bacteria which 
vary in character and quantity, as the case develops chronicity. Cul- 
tures were made on blood, beef infusion agar, from materials obtained 
by aspiration of pus pockets by sjTinge before operation, and from a 
looped needle introduced through a sterile tube inserted through the 
drainage opening, at weekly intervals. Subsequently for tliree months 
type II pneumococcus Avas found in one of 25 military cases, and in the 
other 24 hemolytic streptococci AA^ere the primary invaders. Green 
streptococei. Staphylococcus albus and aureus, diphtheroids and 
chromogenic air bacteria Avere found as secondary infecting agents. 
HoAvever, tAVo proteolytic bacilli, one an atjqDical member of the proteus 
group, the other an atypical member of the Friedlander group were 
found to be the most common secondary invaders. The cultural and . 
biological characters of these two are given. Agglutinins in the sera 
of 20 of 25 patients, titred from 1 : 400 to 1 : 3200 against a representa- 
tiA^e streptococcus pyogenes (Hohnan’s classification) isolated from the 
chest fluid. The absence of streptococci in culture from empyema 
fluids at the time the serum Avas obtained would indicate ah active 
immunity against those organisms. No agglutinins ^could be demon- 
strated against various streptococcus viridans strains isolated from a 
number of cases. (!lontrols of serum from normal cases were negative. 

Serum Reactions in Influenza. — ^FolloAving their investigation of 
the etiology of influenza, in the recent epidemic. Gay and Harris 
{Jour. Infect. Dis., 1919, xxv, 414) present results of work on rabbit 
immune serum, the serum of active and recovered influenza cases, and 
of persons vaceinated by the injection of a presumably protective dose 
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of a mixed vaccine comprising 18 strains of influenza bacilli. Rabbits 
were immunized by six to eight injections of a mixed vaccine of ten 
strains of Bacillus influenzse grown on "chocolate medium,” and killed 
by suspension in 0.5 per cent, phenolized salt solution. After 9 first 
injection of killed organisms, living cultures were employed. Agglutina- 
tion tests at 37° C. for two hours, with the serum of immunized rabbits, 
also Pfeiffer’s phenomena of bacteriolysis, conglutination and precipitin 
reactions were negative. Fixation antibodies were found in high dilu- 
tions. Agglutination tests witli the same serum, incubating three to 
six hours at 55° C. were positive. A variation in the agglutinability 
of different strains of Bacillus influenzjB suggests the existence of different 
groups of the organism. In the series of human cases, agglutination 
tests at 37° C., conglutination, opsonin, precipitin, and intradermic 
tests were negative. Fixation reactions were positive in 40 per cent, 
of vaccinated cases and in one of twenty-nine acute cases; normal and 
recovered cases were negative. Agglutination tests at 55° C. were posi- 
tive in from tliree to six hours in 88 per cent, of acute cases, 46 per cent, 
of vaccinated and 38 per cent, of recovered cases. The few normal 
cases tested were uniformly negative. 
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Experiments on the Nasal Route of Infection in Poliomyelitis. — 

Flexner and Amoss {Jour. Exp. Med., 1920, xxxi, 123) state that 
the experiments given in their paper, notwithstanding their seeming 
diversity, relate to the conditions underlying the states of suscep- 
tibility and refractoriness to infection 'with the virus of poliomyelitis 
applied to the nasal mucosa. Certain monkeys are highly refractory 
to inoculation via the nares, with the virus of poliomyelitis, appar- 
ently in virtue of a power possessed by the nasal mucous membrane 
to destroy or otherwise render ineffective the virus applied to it. 
This property of the nasal mucosa appears to be distinct from any 
specific protective substance active upon the virus which may occur in 
the blood. An effective nasal mucous membrane prevents the passage 
of the energetically applied virus to the brain and spinal cord. The 
virus of poliomyelitis energetically applied to the nasal mucosa will 
survive for an undetermined period of time upon an ineffective, but for 
a relatively brief period of time upon an effective membrane. The 
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protective power possessed by the nasal mucosa is not in itself adequate 
to prevent infection with the virus introduced upon it, since slight injury 
to such independent structures as the meningeal-choroid plexus complex 
favors the passage of the virus from the nose to the central nervous 
organs. The normal nasal mucosa is, therefore, an invaluable defence 
against infection with the virus of poliomyelitis; and the number of 
healthy and clu’onic carriers of the virus is probably determined and 
kept down tlrrough the protective activities of this membrane. Anti- 
septic chemicals applied to the nasal mucosa upon which the virus has 
been deposited exliibit no great protective action and are of doubtful 
value. Indeed, it is not impossible that to the extent to which, they 
may affect unfavorably the destructive properties of the nasal mucosa 
they may be even objectionable. Infection with the virus of polio- 
myelitis applied to the nasal mucosa under conditions favorable to the 
extension to the central nervmus organs and multiplication there may 
be blocked or prevented by the injection of poliomyelitic immune 
senim into the blood. While the exact manner and site of attack of the 
immune serum upon the virus is somewhat conjectural, when all the 
available data are considered it seems probable that the meeting-place 
of the virus and immune serum is in the subarachnoid space. 


The Physical and Economic Benefits of Treatment for Hookworm 
Disease.. — Sciiapiro (Jour. Am. Med. Assn., 1919, Ixxxiii, 1507) 
states that although the life, labor and customs of the people living 
on the two estates studied do not differ from those that obtain 
generally tlmoughout the country (Colombia), and although every 
effort was exercised to guard against error in conducting the studJ^ 
the number of eases studied is probably insufficient to justify the draw- 
ing of conclusions that will apply to whole territories. Nevertheless, 
the figures may be taken as pointing toward, if not as establishing the 
following: There is a permanent increase in hemoglobin as a result of 
treatment for hoolvsvorm disease. On one farm in spite of a 15 per cent, 
reduction in unit pay the laborers earn 27 per cent. more. On another, 
where there has been no reduction in unit pay, they earn 14.6 per cent, 
more. The owners of one farm are cultivating 33 per cent, more coffee 
with the same number of laborers at a lower unit cost. In addition to 
the benefits mentioned one estate reports a marked reduction in morbid- 
ity and in infant mortality, and both estates report that the laborers 
spend less than formerly, or else spend nothing at all, for quack medicines 
and quack physicians to cure their infirmities. 

The Chemotherapeutics of the Chaulmoogric Acid Series and Other 
Fatty Acids in Leprosy and Tuberculosis — Walker and Sweeney 
(Jour. Infect. Dis., 1920, xxvi, 238) state that chaulmoogra oil con- 
tains bactericidal substances that are about one hundred times more 
active than phenol. The bactericidally active substanees of chaul- 
moogra oil are the fatty acids of the chaulmoogric series, chaulmoogric 
and hydnocarpic acids and possibly lower is omers of this series. The' 
bactericidal activity of the chaulmoogric . acid series is specific for 
the acid-fast group of bacteria and inactive against all otlier bacteria 
tested. This specific bactericidal activity against acid-fast bac- 
teria is a function of the carbon ring structure of the molecule Pf the 
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chaulmoogric acid series, which, so far as known, is found only in chaul- 
moogra oil and in oils of certain plants closely related to Taraktogenous 
kurzii. The fatty acids of 'cod-liver oil, the salts of which constitute 
Roger’s sodium morrhuate, used, in the specific treatment of tubercu- 
losis, do not possess the specific bactericidal activity of the chaulmoo- 
gric acid series. These facts supply a scientific basis for the use of 
chaulmoogra oil and its products in leprosy. Their experiments do 
not support the claims of Rogers for sodium morrhuate in the specific 
therapy of tuberculosis. The bactericidal activity of the chaulmoogric 
acids against all members of the acid-fast group of bacilli, together with 
the clinical results obtained from their use in leprosy, furnish theoretical 
grounds for the application of the chaulmoogrates to the therapy of 
tuberculosis. Experiments on animals are now in progress to deter- 
mine whether or not tire chaulmoogric acid series have any practical 
value in the chemotherapy of tuberculosis. 


An Experimental Study of the Efficacy of Gauze Face Masks. — 
Kellogg and MacMillan (Am. Jour. Public Health, 1920, 
X, 34) state ‘that gauze masks exercise a certain amount of 
restraining influence on the number of bacteria-laden droplets possible 
of inhalation. Tliis influence is modified by the number of layers and 
fineness of mesh of the gauze. When a sufficient degree of density in 
the mask is used to exercise a useful filtering influence, breathing is 
difficult and leakage takes place around the edge of the mask. This 
leakage around the edges of the mask and the forcible aspiration of 
droplet-laden air through the mask is sufficient to make the possible 
reduction in dosage of infection not more than 50 per cent, effective. 
It remains for future controlled experiments on contagious disease 
hospitals to determine whether the wearing of masks of such texture 
as to be reasonably comfortable are effective in diminishing the inci- 
dence of infection. Masks have not been demonstrated to have a 
degree of efficiency that would warrant their compulsory application 
for the checking of epidemics. 

Causes of Blindness. The National Committee for the Prevention 
of Blindness has tabulated the statistics of schools and day classes 
for the blind for October, 1919. Among these, out of a total of 
3847; 879, or 22.8 per cent., were caused by ophthalmia neonatorum. 
Some of the other causes of blindness in the above total are: Blind 
from accident, 304; progressive nearsightedness, 80; trachoma, 53; 
interstitial keratitis, 178; optic nerve atrophy, 394; congenital cataract, 
411; and other congenital causes, 556. 


The Eye as a Portal of Infection in Respiratory Diseases. — 
CoEPEE. and Eneight {Jour. Am. Med. Ami., 1920, Ixxiv, 521) state 
that the eye must be considered as one of the important portals of 
infection in respiratory diseases, and, although the greater part of the 
infectious materia}^ entering by way of the eye is subsequently swallowed 
and passes into the gastro-intestinal tract, a small but definite portion 
of it finds its way into the larynx and trachea, where it may persist 
even as long as a week. In its passage from the eyes the infectious 
material traverses a definite channel, dependent on which eye it has 
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entered or into which it lias been introduced. Infectious material- that 
is ingested is far less likely to enter the' respiratory tract than that 
entering by way of the eye or nose. 


Studies on Preservatives of Biological Products. — Neill {Hygienic 
Laboratory BuUciin No. 112, U. S. Public Health Ser\’iee, Washington, 
D. C.) studied the effects of widelj*- employed preservatives on con- 
taminations accidentally found in biological products. He found that 
certain contaminating organisms were extraordinarily resistant to the 
killing action of phenols and of formaldehyde, though resistance to one 
preservative did not necessarily correspond to resistance to another. 
Some organisms were not killed by the maximum concentrations that 
may be safely used in biological products. The necessity for scrupulous 
care in the preparation of the products is emphasized. 


Immunization Against Typhus Fever. — ^IVhile the clinical evidence 
of successful transmission of tj^ihus infection to laboratory animals 
is not very striking, yet when it is supported by properly conducted 
controls, it is trustworthy. By those who have had extensive experi- 
ence with experimental tj'phus, the appearance of fever in the rhesus 
monkey ten days after inoculation of \Trulent t;y’phus blood, and its 
continuance for ten days are accepted as postulates of successful infec- 
tion. Since the classic cross-immunity experiments of Anderson and 
Goldberger conclusively demonstrated the identity of the causal agents 
of ]Me.xican tj^jlius and Brill’s disease, and consequently the identity 
of the t\vo, it follows that any claim for the successful isolation of tlie 
causal agent of Typhus exanthematicus would be best established on 
the basis of the production of experimental tjphus and cross-immunity 
with virulent tjphus blood. McCoy and Neill {Pvhlic Health Hep., 
June 1, 1917), in carefully controlled experiments, report complete 
failure witli the inoculation of living and killed (60° C.) cultures of 
B. tjphi exanthematici (Plotz) to produce eitlier experimental infection 
in the rhesus monkey, or any evidence of inmiunity against inoculation 
with -virulent typhus blood. TJiey conclude merely tliat tliey have 
presented evidence that a bacterial vaccine prepared from B. tjphi 
exanthematici (Plotz) failed to protect monkeys against Mexican 
typhus. 
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